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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WAS8SAJ), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), George Misic (KE8RN), 
Mike Murphy (WU2D), Larry Will (W3LW), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (AC@OB) 


Editor’s Comments 


I'd like to apologize for shipping 
delays that have been unavoidable for 
the last month or so. We appreciate all 
of the orders for items we have received, 
but we got way behind on shipping 
when we were snowbound for 9 days 
during the middle of February. Usually, 
winter in our part of Colorado can be 
fairly mild. We’ve had many snow 
storms that deposit lots of snow, but 
the sky clears the next day and it starts 
to melt and evaporate -- but not this year. te snowed hard for 3 days straight, day 
and night, and we got 32 inches on top of the previous 8 inches. I probably 
shouldn’t complain, one town in Northwest Colorado got 54 inches out of the same 
storm. As of the last week of February, the State is still having trouble keeping US 
285 clear of blowing snow due to wind-driven ground blizzards. 
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Cover: Steve Joachim (KL7OF) recently visited Brian Thompson’s station 
NI6Q. Here’s a photo taken as he operated Brian’s Wireless 52 Marconi 
transmitter. They were in contact with Andy (KDGTKX) on 40 meters AM. In 
this operating position you can see on the table a Canadian Marconi Wireless set 
52 to the right, and to the left a low power British Wireless set 18. Above is a 
British R-107 receiver to the right and a Wireless set 62. To the extreme right, 
partially visible in a rack, is a homebrew linear amplifier designed for those 
Wireless sets. 
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The Johnson Viking II, Part 4: 
Modulator-Driver Performance Improvements 


By Janis Carson, AB2RA 
61 Rothermich Rd. 
Ithaca, NY 14850 
AB2RA@htva.net 


Stock Viking II transmit audio is 
muffled and highly peaked near 1.5 kHz 
and sounds very distorted if you try to 
obtain 100% modulation. This otherwise 
good transmitter fell out-of-favor when 
the Valiant and the cheaper DX-100 
became available. You can get 100% 
modulation with less distortion by 
reducing RF power output to about 70 
watts output (185 mA plate current), less 
than the DX-100. 

I have no explanation for the design 
choice of V2’s GAU6 voltage amplifier to 
drive 807 power-amplifier tubes. The 
DX-100 and Apache used a triode- 
connected 12BY7. The Valiant used a 
single-ended 12AU7 dual triode. The 
B&W 5100 used a 6AQ5. These later 
solutions provided better performance. 
This modification will improve 
modulation with a 6C4 and use a $16 
driver transformer instead of the more 
$50 


prescribed, with much less circuit and 


expensive units commonly 
mechanical complexity. I provide reasons 
for the design choices I made. 

What are the Best Alternatives to 

End Awful Viking II Audio? 

At the beginning I developed a design 
goal. First, | wanted to use the existing 7 
pin tube sockets. I found a less expensive 
alternative to the $50 Hammond driver 
transformer, the P-T156. The stock 
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driver transformer T3 had to go. 
Replacing the mod transformer T4 for a 
different turns ratio is out of the question 
in a “minimal impact” modification. 

The goal is 100% modulation at full 
130 watts RF amplifier input (230 mA 
PLT current), which results in about 100 
watts RF carrier output in AM. Heathkit 
exceeds these 6146 tube specs in the 
Apache tune-up instructions. 130 watts 
RF input implies 65 watts RMS 
modulator output for 100% modulation. 
Could class AB1 operation come close 
enough to 65 watts to get 100% 
modulation? 

Any modification that retains both 
6AU6s will not obtain 100% modulation 
at published AM power input. Read the 
Electric Radio modification articles (such 
as the K6GAD or ACMOB in the 
references), and you will see it always 
ends with reduce plate current to 180mA 
Or So. 

One puzzle persists about the 6AU6 
driver tube V2. In some Johnson 
configurations, it seems to be a quasi 
pentode, and in another it is presented as 
“triode connected.” However, the RCA 
tube manual (RC-30) states that the plate, 


ee 
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Figure 1: Schematic of the AB2RA Viking II Audio Improvements 


screen and suppressor grid are all tied 

together for proper triode operation. 

None of the Johnson versions or the 

modifications I have seen include the 

suppressor to the plate connection; they 

still tie the suppressor to ground. The 
Electric Radio #370 


true triode connection presumably would 
have had a lower plate resistance capable 
of driving a lower impedance load, but 
the RCA manual does not give plate 
resistance for that connection. I did not 
try this theory out. 
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The “KOAD Bevel, 2) andio 
modifications? would be the best option 
for a self-contained system if you are 
willing to do the mechanical work to 
change the 7-pin sockets to 9-pin sockets. 
In the articles referenced, the “Level 2” 
audio mods went to a push-pull 12AU7 
driver with a 9-pin socket, like the 
W1CKI mods. If you want the best 
performance, this is the right choice. I 
wanted to avoid any chance of metal 
chips in the rig. Use a Greenlee chassis 
punch to avoid drill shavings. I wanted a 
simpler fix that retained the 7-pin sockets. 

The simplest approach is to abandon 
the internal mike preamp and inadequate 
driver entirely. Use an external audio 
chain with a PA amplifier and a reverse 
connected push pull audio output 
transformer. Route your audio chain toa 
Hi-Fi or PA amp. The audio transformer 
speaker output winding connects to the 
PA amp speaker output. Connect the 
push-pull plate leads to the 807 grids. 
Connect the center tap to the grid bias 
supply. There is plenty low distortion 
drive for class AB2 with a 10 watt or 
more PA amp, with good frequency 
response. An 807 only requires 0.2 watts 
to attain class AB2. You need a load 
resistor at the 807 grids to flatten response 
and swamp the varying lower load 
resistance from class AB2. You will need 
to experiment with values that match 
your specific transformer and amplifier. 
These transformers can be salvaged from 
discarded stereo and guitar amps or 
purchased new from Hammond. This 
approach worked very well for me, but 
the transmitter was not stand-alone any 
more. However, it worked better than 
any other method for internal modulator 
drivers. 
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Two Choices That Retain the 7-Pin 
Tube Sockets 

1. There is another audio mod with a 
triode connected 6GAQS5 driver in January 
1990 Electric Radio #9. It draws too much 
current (45 mA), which requires a larger 
driver transformer, which is no longer 
available. The factory update for the 
Johnson Viking I modification that is 
posted on line at BAMA includes a 
schematic by K8TV, which uses the stock 
driver transformer with a coupling 
capacitor to keep the DC current from 
the 6AQ5 off the primary winding. See 

http://bama.edebris.com/download/ 
johnson/viking1/modification-b/ 
Johnson%20mods.pdf. 

The problem with this variation is that 
some of the power is wasted in the plate 
supply resistor. I experimented with the 
6AQ5 bias and plate supply resistor and 
was unable to get proper voltage swing or 
drive that was any better than the 6C4 
driver circuit, which is electrically simpler. 

Some advocate powering this from the 
+600 HV supply with a 30k plate-load 
resistor; I did not have the courage to test 
this since the maximum rated voltage for 
a triode connected 6AQ35 is +250V. Also, 
the blocking capacitor would have to be 
rated for 1kV in the event the 6AQ5 
filament opened, along with other failure 
modes. With a step-down transformer, 
this might have had enough drive with a 
lower plate impedance of 1.97k; the 6C4 
has 7k. There is no spec for the triode 
connected 6AUG6, but the pentode 
connection is 500k. 

2. Replace the V2 GAU6 with a 6C4. I 
tested the KS3K mods posted on the AM 
window. This replaces the first 6AU6 
with a higher gain GAH6; I had to adjust 


the biasing resistors from his values along 
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the lines suggested by K6AD (Level 1, 
ER #110). None of my D-104s could 
overdrive the 6AHG6 after these changes. 
This stage provided enough gain that I 
did not need to install a 12AX7 preamp. 
KS3K also replaces the V2 6AU6 driver 
with a 6C4 triode. The 6C4 only draws 
10 mA, which will not hurt the 
transformer, so it needs no extra coupling 
capacitor. 

The inverse feedback circuitry shown 
in the KS3K mod goes back to a cathode 
that is bypassed by a large electrolytic, 
effectively shorting out the inverse 
feedback. I do not understand how that 
could have worked for inverse feedback, 
but the rest of the circuit works OK 
without it. I also did not put a 10 ohm 
resistor in the cathode of the 807s, since 
cathode bias is not a good idea for class 
AB2, and it reduces voltage swing on the 
807 output which is already marginal. 

This mod also states better performance 
is obtained by connecting the 807 screens 
to the +350 LV supply. It exceeds the 
300V max rating for the 807. It also very 
bad for 807 screen dissipation without 
the plate supply on. You would have to 
implementa relay that kept the screens at 
zero volts unless in Phone and Transmit 
with the plate supply oz, which is not 
explained. I corrected all the power stage 


problems in the previous article. The . 


KS3K mod is found at: 
https://www.amwindow.org/tech/ 
htm/vikinga.htm. 

This circuit came off as a clear winner 
once its omissions were corrected. I tested 
with a sine wave and voice input using a 
standard unamplified D-104. Note: Do 
not use a sustained tone at full modulation 
or it may damage the 807s or mod 
transformer. They are rated for speech 
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peaks only. Limit frequency response tests 
to 25% modulation. See figure 1 for the 
schematic of the driver circuitry. The 
smaller capacitor values I used for 
coupling and cathode and screen bypass, 
and the plate loading capacitor for high 
frequency roll off result in the frequency 
response to get about 6 dB “presence 
rise” at 3 kHz without excessive loss of 
low frequencies. For a mid-power rig and 
less effective antennas, this gives a little 
more punch, without the stock Viking II 
thin audio sound. The stock Viking I] 
driver transformer had a narrow peaked 
response centered around 1.5 kHz. The 
new P-T156 transformer has flat 
frequency response when properly loaded. 
All my frequency response adjustments 
are done in the first audio stage. My 
approach is in contrast to most 
modifications, which strive for a flat 
frequency response and sometimes 
excessive band width. The circuit shown 
here is a “built in” EQ for presence rise 
without exceeding 4 kHz audio band 
width. Since the audio gain pot is between 
the GAUG and 6C4, there is no 
opportunity to apply inverse feedback 
that does not include that pot in the 
feedback loop. The KT2L article has that 
flaw. You could move the audio pot so it 
is fed directly from the input, but it 
would provide only 1 Megohm load for 
the D-104 mic. That would be OK for 
use with the K7DYY D-104 processor. 
That having been said, insanely high 
grid resistances can lead to unstable bias, 
especially when using Chinese 
manufactured tubes. Tube manuals also 
caution against “diode biasing” of 
12AX7s, but you see that technique in 
vintage designs. Using a FET buffer 
amplifier with your D-104 avoids 
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headaches, while loading the D-104 with 
a high resistance. 

Play with the capacitor values to get 
the sound you prefer, with the type of 
microphone you are using. You may want 
to experiment with the values for these 
components as explained in the Radiotron 
Designer’s Handbook’ or Terman’s 
Electronic and Radio Engineering 
Handbook"? to suit your preference. The 
values used in this article are not “hi-fi” 
since a 100 watt class radio needs more 
presence rise punch in these low sunspot 
times. You may find an audio chain 
driving a reverse connected hi-fi output 
transformer to the 807 grids is more to 
your liking if that is how you roll. 

Note that the gain of this circuit will 
work with a good D-104 crystal element, 
but may not have enough gain for 
deteriorated cartridges. This is the reason 
for the high value of cathode resistance in 
the first audio stage and the choice of a 
6AH6. The high bias voltage allows more 
erid voltage swing before distortion with 
a good element. The higher gain can 
work with a lower output D-104. 

It would be possible to break the V1 
cathode resistor into two proportional 
resistances with two different bypass 
capacitances to provide a “shelf-style” 
response. RCA’s Radiotron Designer's 
Handbook and Terman’s book have the 
full mathematical analysis of this method. 
This method can also be done empirically, 
using an audio generator and a VIVM 
with a decibel readout. I also do some 
contouring with the screen bypass 
capacitor. 

I will be working on a Viking II CDC 
model fora friend soon; it has three 7-pin 
sockets. The 6J6 socket will be repurposed 
fora 6C4 driver. That should have lots of 
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gain even with two 6AU6s and a 6C4, 
possibly enough to allow inverse feedback. 
It will allow much more flexibility of 
design with gain distribution across three 
stages. When that project is complete, I 
will provide that information. 

The K7DYY D-104 audio processor 
discussed in the previous article will 
provide enough gain to operate with those 
cartridges, if the frequency response has 
not also gone bad. It also provides 
compression and peak limiting with low 
distortion. It is a small board that fits in 
the base of the G stand and replaces the 
stock transistor amplifier which did not 
provide a high impedance load for the 
crystal element. The K7DYY unit 
provides a proper 7 Megohm load with 
an FET buffer amplifier. 

Comparison of Driver Transformers 
Using a 6C4 

*P2T156 (10: mA Currentsépec) 
Worked Best ($16); 

¢ Hammond 124B (No Current Spec) 
Worked OK ($50); 

¢ Stock Viking II Driver (Poor 
Frequency Response); 

e Hammond 124E ($50, Connected 
Step-Down Per K6AD) Did Not Have 
Enough Gain With GAH6, 6C4 and D- 
104. Also Is Not Rated For Single Ended 
Use, Which Has DC Current In The 
Primary. 

Additional Modifications to the 

6146 and 807 Power Stages 

The preamp/driver mods are simple 
enough to do. The changes to the power 
stages are explained in another article 
focusing on that area. This preamp/driver 
is not enough to get all the results I 
wanted by itself. The a la carte approach 
to modifications is discouraged. 


Add two series-connected 33 pF, 450V 
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capacitors across C9, with 470k 
equalizing resistors across each, to 
improve HV supply impedance at low 
frequencies, as ACOOB suggests. The 
DX-100 uses series connected 125 pF 
electrolytics across a center tapped power 
resistor network of 15k each, deriving 
the 807 screen voltage from the center 
tap at 325 volts. The DX-100 has unequal 
voltages on the 125 pF caps, when 
operating AM, due to modulator screen 
current. The Valiant uses two 80 pF 
capacitors. Better positive peaks occur 
with these capacitors installed. 

I used Zener diode regulated 807 grid 
bias and also added VR tubes to stabilize 
the 807 screens, which required a lot of 
circuit tracing to S3. I also added some 
changes to the 6146 screen circuit to 
linearize the modulation characteristics 
of the RF stage, especially on the 0% RF- 
output side, where the scope pattern meets 
the baseline. KC2RLQ provided this idea. 
These additional changes provided 
enough extra performance with the 6C4 
driver circuit to make full modulation at 
230 mA PLT current. When speaking a 
long “foooour” sound, the modulator 
current easily peaks around 175 mA or 
more. My peak reading wattmeter shows 
about 400 watts PEP for good upward 
modulation. The scope pattern is similarly 
robust after the improvements. 


I:did not change C32 or C48 as 


suggested on page 34 of ER #110. That 
provides a table of capacitor values for 
any bandwidth you might want. Obtain 
it if you want to experiment with those 
capacitors. I have not verified any of this. 
It relates to equalization, so it appears 
here. [See table 1 below. ] 

Be aware that if you shunt a transformer 
winding with a capacitor, it results in a 
resonant circuit, often resonant with some 
strange inductance model resulting from 
magnetic artifacts, not the specified 
inductance. I have seen instances where 
such an arrangement results in a response 
peak out at 20 to 100 kHz. The symptom 
manifests itself as buckshot splatter 
products spaced away from the carrier at 
points not anticipated. I observed this 
effect on the signal of an otherwise 
thorough AM engineer. This also can 
occur in the driver transformer, which is 
why there is an RC network to suppress 
audio harmonics and distortion products 
rather than the stock 0.001 uF capacitor. 
I urge you to approach any of these 
adjustments to the modulator transformer 
“build out” filter design with caution. Be 
sure to perform spectral analysis out to at 
least 100 kHz removed from the carrier if 
you experiment with these values. Using 
a signal generator applied to directly to 
the grids of the 807s, sweep the response 
at AF to observe for such peaks. Do not 
exceed 25% modulation to avoid 


(cszacasur | AFROLLOFF =| _—sRFBANDWIDTH 
ie POs eee re eee eee 
| 0.0068 4.5 ae | 
PT 9087 cer une. eee Nas ES. 
specchisg helt 8; 2: Meena 4 lilies ae es Reiser ae 

* 0.0033 Peace Ch emmenn 14.8 


Table 1: Capacitor values vs. bandwidth, see text. 
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Ran GE HY re eeu RF FILTER 
C52 100 PF | RF FILTER 
1 VM 2.2M | MIKE LOAD, GRID RESISTOR 
he 2.7K | CATHODE BIAS RESISTOR 
ieee © shai 0.47 UF 100 V | CATHODE BYPASS CAPACITOR 
oe 22K | B+ DECOUPLING 
ways. 22 UF | B+ DECOUPLING 
Be aaa ie 
R3 220K | PLATE LOAD RESISTOR 
ee Me i, SCREEN RESISTOR 
Ciol | 100 PF RF AND NOISE FILTER 
acai 0.047 UF 600 V SCREEN BYPASS 
Ish ial 0039 UF 600 V AUDIO COUPLING CAPACITOR 
vihaca tea Aes ait AUDIO GAIN 
tes 4 220 UF 35 V CATHODE BYPASS 
URAC oaashlis 16K1W CATHODE BIAS 
Lyte BAL. ccoletas 1W_ | wide ATHODE BIA‘ 
Liisi Zhe’ al 330 PF | SPLATTER HF ROLLOFF 
__ RIOl 330 OHM | SPLATTER HF ROLLOFF 
R102 39K ____|___ TRANSFORMER LOAD RESISTOR 
R10, 100 OHM 807 OSCILLATION SUPPRESSION 
| 33,34 | 22 OHM 1 W 807 OSCILLATION SUPPRESSION | 
bp ORO: all 2 UF 100 V | BIAS FILTER (OBSERVE POLARITY!) — 
| criog |. NTE 147A. | 807 GRID BIAS ZENER 33V 
R24 | ~ 1.8K noninductive ly, ha ibigelgaiens GRID LEAK a | 
RED IM! 4.7K 1W | 807 ZENER BIAS 
C102 0.001 UF 500 V ADDED 6146 GRID LEAK BYPASS (K6AD) 
Risse] 12K 1W aT a V5 BUFFER BIAS — 
R103 NTE 5081A | V5 BUFFER BIAS ZENER 24V 
Cr *y| 22 UF 160 V | BIAS FILTER (OBSERVE POLARITY!) 
igere 33 UF 160 V | BIAS FILTER (OBSERVE POLARITY!) 
ee PREC NA | 100 OHM 1 W DROPPING RESISTOR FOR SS DIODES 
CRIO1, 102. 1N4007 SS REPLACEMENT FOR 6AL5 
C8 | s0.1 UF 600 V+4.7UF 450V | 807 SCREEN BYPASSES 
| C55 0.005 UF 3 KV | ___ CHANGED SPLATTER HF ROLLOFE,T4 
‘le daha, P-T156 | NEW DRIVER TRANSFORMER 
_VLV2 | 6AH6, 6C4 ; PREAMP, DRIVER | 


Table 2: Parts list for the changes discussed in the text. 


exceeding 807 or transformer power 
limitations. This causes phase shift, which 
is one of the reasons feedback networks 
with more than one transformer in the 
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feedback loop oscillate at supersonic 
frequencies. 
Another Important Point 
These capacitors primary purpose is to 
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bypass RF to ground to prevent it from 
radiating below chassis into the grid 
circuit. Use of anything other than 
ceramic disc capacitors or RF rated 
capacitors can contribute to instability 
due to internal inductance. Also observe 
voltage rating of twice the DC plate 
voltage (to factor in modulation peaks). 
If you are using solid state rectifiers, 1.5 
kV has no safety factor — you should use 
2 kV rated capacitors. 

Iedid Schanee: C55, (across othe 
modulation transformer primary) from 
0.01 pF to 0.005 uF, 3 kV to increase 
highs. I did not change C46 or C32 from 
the original value of 0.01 pF. The 807 
stage and T4 is where the real bandwidth 
limiting occurs. These values resulted in 
a channel width that was safe to use on 
7295 kHz, one of my favorite spots. This 
was verified by spectral display on an 
SDR. Most common vintage receivers 
rarely have a flat IF bandwidth exceeding 
6 kHz RF or 3 kHz audio bandwidth. 
Band conditions are often crowded, and 
the other guy may have to narrow his 
bandpass even further. 
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A One-Band Kilowatt AM Transmitter of My Dreams 


By Jay Miller, KK5IM 
Crawford, TX 
jay@kk5im.com 

All Photos by KK5IM 


When I started fooling around with 
amateur radio in 1962, I developed an 
obsession with a construction article in 
the ARRL Radio Amateur’s Handbook 
titled One Band Kilowatt Amplifiers.’ 


Featuring separate kilowatt amplifiers 


shooting and just general fun and 
fellowship. There’s always a project and 
these guys, for some reason, just love to 
dig into it. Over the years they’ve been of 
incalculable help in erecting the towers 
and antennas, working on equipment, 
wiring, troubleshooting, fixing PCs (since 
I’m a Mac guy), playing with hit-and- 
miss engines, working in the machine 
shop and other tasks. A man with such 
friends is truly blessed. 


for each band, each one used a 
pair of 813 tubes. I thought the 
rack-mounted rig was just about 
the coolest thing ever. 

My Elmer at the time was 
running a homebrew rig with a 
pair of 813s modulated with a 
pair of 811As so that was further 
enticement. Alas, with only a 
paper route for financial support, 
it was not to be. So, fifty years 
later... 

I owe my entire ham career to 
a cadre of Grand Old Men (many 
now long-silent keys) who took 
me under their wings and guided 
me along. Give me a blueprint 
or schematic and I can build just 
about anything, but when it 
comes to explaining how it 
works—or making it work, | 
depend on their near constant 
patience! 

Our daily SSB net on 40 
meters consists of several 
members of my “Design and 
Support Team.” Each year we 


all gather down here at the ranch 
for our annual Guy’s Weekend 
for nearly a week of intensive 
radio playtime, bar-b-que, a 
hamfest, some pistol and rifle 
10 Electric Radio #370 


Figure 1: This is the One-Band KilowattAmplifter 
as it appeared in the ARRL and books from 1961 
until at least 1968. It is unknown if any were 
actually ever built and an attempt to locate the 
author was not successful. 
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I’ve accumulated a considerable 
collection of RF parts in 50 years and 
built many projects but the inventory 
doesn’t seem to have noticeably shrunk! 
One. of the gang, George Donavan 
(WB5WUX), gave me a homebrew 
transmitter he picked up several years 
ago. It was built like a Sherman tank with 
separate modulator, HV power supply 
all featuring prime UTC iron. The power 
supply developed about 1500 volts—a 
little less than I would have liked but it 
was so well engineered and constructed 
that it would do. The modulator had no 
tubes but was rated at 300 watts. The 
taps on the UTC Varimatch mod 
transformer were set fora pair of lOOTHs 
using 2A3s in the speech amplifier. These 
two “modules” became the basis on which 
I started design of my version of the 


f EA 
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Figure 2: Butch Schartau (KOBS) and Mack McCormick (W4AX) begin initial 


“One Band Kilowatt Amplifier.” 

This is not a step-by-step construction 
article. The circuits are not revolutionary 
and relatively simple to build. It is, rather, 
a story of how I was able to finally make 
a dream come true with the aid of some 
very remarkable friends. 

In the June 1998 issue of Electric Radio 
Ron Johnson (WB4GWA) detailed 
building an 813 rig using the Millen 
exciter, which gave me an idea. Previously, 
I had obtained a Millen 90800 exciter 
with a set of plug-in coils. 1 homebrewed 
a clone of the Millen 90281 power supply 
and got it working. 

I wanted as much of my new rig to be 
my own construction work as possible so 
J abandoned the Millen exciter and built 
a new one based on my old Novice 40 
watt transmitter featured in the 1961 


tune-up and testing of the new 813 rig. In background is a Collins TDO, KK5IM’s 
primary AM transmitter for 75 and 40 meters. 


Electric Radio #370 


March 2020 ii 


ARRL Radio Amateur’s Handbook.’ | still 
have one of the units my late uncle built 
— one for me and one for his son. We 
went thru the Boy Scout ham radio merit 
badge program together. The classic 
circuit is similar to the 6L6/807 design of 
the Millen so the cloned Millen power 
supply would work just fine. Since I was 
only going to operate this rig on 75 
meters, I made built-in coils but added a 
provision for switching two crystals, 3885 
and 3890 kc. 

I am a very documentary-type 
person.... | make detailed drawings of 
everything I build. So I began sketching 
out a flow chart and schematics for the 
new transmitter, breaking it down from 
exciter, power supplies, control deck, 
meter deck, final amplifier, modulator, 
antenna switching and so forth. The 
original handbook article featured details 


Figure 3: Butch Schartau (K@BS) and Mack McCormick (W4AX) and the author 


for building five separate PAs. Since mine 
was solely for 75 meter AM, I eliminated 
some aspects from the control deck that 
allowed band switching and SSB 
operation. 

I refined the drawings, sharing PDF 
documents of each with my design team 
— in other words, the wise old men who 
would tell me where I was off base and 
needed course correction! 

The design team included Butch 
Schartau (K@BS), Dr. Reed Fisher 
(W2CQH), Mack McCormick (W4AX), 
Charlie Harris (K4FNY), and Jack 
Sellmeyer (AD5VO). After several rounds 
of revisions, telephone calls and hand 


wringing, I was ready to start 


construction. The exciter and its power 
supply were done. I cleaned up the HV 
power supply and the modulator 
(recapping the speech amplifier). 


with the modulator deck out of the transmitter for the umpteenth time! 
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Figure 5: Here is an annotated bottom-chassis view of the home-brewed 300 watt 
modulator (see figure 4), as-found, and given to the author by George Donavan 
(WBS5WUX). All paper capacitors were replaced and the modulator tubes were 
changed to 872Bs. This necessitated a new filament transformer as well. All the iron 
is prime UTC components. Whoever built it did an excellent job! 


Charlie gave mea pair of NOS 100THs 
and, a pair of iNOS -2A3s).bo0ch 
components of the rig George gave me 
checked out. 

Next was construction of the control 
deck and the PA deck from the 1962 
ARRL handbook. Lots of sheet metal 
work was involved and one elusive air 
variable located. John King, K5CDV, 
gave me some more 813s and I was ready 
to rock and roll. 

I had a beautiful RCA rack out of a 
Dallas television station that I planned to 
house the transmitter in, so all the units 
were designed to fit into it. I also had a 
Heathkit monitor scope, a Bird 
wattmeter, antenna relays and an REA 
modulation monitor interface that would 
go in a rack module as well. 
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By the summer of 2018 it was all 
finished and ready for our October Guy’s 
Weekend. I did no HV testing of the PA 
deck or modulator and only insured that 
all the tube filaments were lighting.... It 
sure LOOKED cool! 

The gang arrived in early October and 
the real work began. First I proudly hit 
the master switch and everything lit up... _ 
except the 100TH filaments! Deader than 
doornails! After prying me off the ceiling, 
Reed quickly analyzed the Varimatch mod 
transformer and suggested we search for 
a pair of 572Bs at the Belton HamExpo 
that weekend. We drove down on Friday 
and found two pairs. I had the tube 
sockets and a filament transformer in my 
inventory, so that problem was solved. 


Mack, Butch, and Reed didn’t like the 
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screen circuit in the 
control deck and 
decided to pull off the 
screen voltage from the 
modulator so that was 
quickly changed. 

There was some 
issue with the exciter 
that Butch quickly 
located and put Mack 
to work fixing it. By 
this point, I was 
delegated to gofer, 
fetcher, and stay-out- 
of-the-way status! 

By Sunday morning 
(them sgeane) iad 
increased with some of 
my train and gun 
buddies to over 20 
people for a bar-b-que 
fest Saturday night) we 
were ready to give the 
new rig a test. 

To no ones surprise 
(exeeprmeniine), it 
worked perfectly! It 
had a full 325 watts 
carrier with 100% 
modulation. We made 
several contacts on 
3885 and 3890 and the 
rest of the day was 
spent putting all my 
tools <back jnand 
cleaning up. As the 
gang left early Monday 
morning I| was able to 
make more contacts on 


3885 and get some 


really good audio reports. 


Figure 6: Completed unit on the test rack for a filament 
check. The oscillator/exciter unit is mounted below it. 


J 


Figure 7: The Radio Amateur’s Handbook original 
construction article used Bud chassis components no longer 
readily available. Rather than a laborious process fabricating 
them with a sheet metal break, the author elected to go with 
a more laborious and time consuming—but more accurate 
process with sheet and angle stock with screws and tapped 


holes. 


chain uses low-level broadcast 


Two weeks later, Jack Sellmeyer, 
(AD5VO, one of the leading broadcast 
engineers in the country and a great friend 
and mentor) came down and we spent 
the day converting the speech amplifier 
to 600-ohm, line-level input. My audio 
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microphones into a Collins 12Z remote 
amplifier. I can use a patch panel to 
switch the audio chain to either the new 
813 rig or the Collins 30J transmitter 
(used for 160 meters). Jack and I made 


sure all the inputs were in proper phase as 
March 2020 15 


well. I worked for Jack years ago 
as a tech and he has forgotten 
more about radio than most of us 
will ever learn. The way this works 
is as follows.... Jack instructs, Jay 
works: rinse, repeat, Jay learns! 

Jack said there were some high 
negative peaks and he is working 
to find me a limiter from his vast 
resources. The patch panel is 
already wired so it will be a simple 
matter to add it and possibly some 
additional audio processing. But, 
signal reports from the AM nets 
clearly indicate that the audio is 
almost as goodas my Collins TDO 
transmitter. 

To paraphrase Clarence the 
angel in the movie “It’s a 
Wonderful Life”..... No man who 
has friends is a failure.” Thanks 
guys! 

Footnotes: 

1. ARRL Radio Amateur’s 
Handbook, 1962 edition, One 
Band Kilowatt Amplifiers, pp. 
194-197. Appeared from 1961 
thru at least 1968. 

2. ARRL 1961 Radio Amateur’s 
Handbook, All-Band Inexpensive 
40-Watt Transmitter, pp. 174- 
177 


Figure 8: This view of the final 
configuration of the front shows, 
top-to-bottom: speaker with 
antenna relays, Bird couplers and 
REA mod meter interface, 
monitor deck with Heath scope, 
dummy/antenna switch and Bird 
wattmeter, PA meter deck, 75 
meter power amplifier, 
oscillator/exciter, control deck, 
modulator, oscillator/exciter 
power supply, RCA rack master 
switch and the HV power supply. 
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A Bendix MN-26C Gets a 
New Life 


6A 


By David Olean, K1WHS 
177 Dixon Road 
Lebanon, ME. 04027 
207 658 9076 


K1whs@metrocast.net 


I became interested in old Bendix radios 
in 1961. My brother and I were studying 
for our ham tickets and being young kids, 
we had no money. We also had very little 
understanding of things radio related. 
My brother keeps reminding me about 
how clueless we were back then. A new 
Hallicrafters S-38 receiver cost almost 
$50 and was beyond our meager budget. 
We got a Fair Radio catalog and studied 
it intensely. We counted the number of 
tubes listed for each radio, and looked at 
the frequency range. More tubes inside is 
better, right? The price was always the 


deciding factor, though. We found that a 


radio that covered 2-10 MHz could be 
had for $22.95. This would make a good 
IF for our 144-148 Mc converter. The 
radio was a 1939 design by Bendix for 
aircraft, the RA-10. The Bendix MN-26 
was also available from Fair Radio and is 
similar, but was a bit more expensive and 
had less of a tuning range for our use. We 
needed 7-11 Mc for our IF frequency. 
The RA-10 looked like a good deal to us. 
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When the radio arrived we found that we 
had to make our own wiring cable 
between the pilot’s control box and the 
radio. The radio had a 23 pin plug, while 
the control box had only 16 pins! We had 
no clue of what to do, or how to proceed. 
A letter to Bendix Radio produced a 
response from an engineer via the mail 
along with a nice manual for the radio. I 
wish I still had that letter. I still remember 
the engineer's name! He was great and 
supplied much help to two high school 
kids with an interest in radio. 

One of my many bone-headed 
decisions was to get rid of that old Bendix 
receiver when my brother and I found 
that it had only “so-so” selectivity and 
lacked performance needed for DX work 
on 144 Mc. We were getting interested 
in meteor scatter, SSB, and aurora DX. I 
have been tormenting myself ever since 
for making such a poor decision, and 
dumping that cool aircraft receiver. A 
number of years later I started looking 
for both the MN-26 and the RA-10 in an 
effort to right a wrong from years ago. | 
had no trouble finding an MN-26 along 
with its control box. A few connectors 
and a splined tuning shaft and I was 
ready to start on getting a Bendix aircraft 
receiver working again! 
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Figure 1: The operational MN-26C is listening on the broadcast band. You can see 


< <San 


fag) 


the splined tuning shaft and the MN-28C control box above the main receiver, along 
with a home made “retro” power supply to the immediate left with a National 


speaker just above it. 


The RA-10 was a bit more difficult. I 
spent years looking for a matching control 
box. I decided to go ahead on fixing up 
the MN-26. 

The MN-26 family of radios was a 
mainstay in the war surplus dealers’ 
inventory for many years. Manufactured 
by Bendix Radio and designed in the late 
1930s, it was a formidable commercial 
navigation system at the start of World 
War II and a time when the military air 
services had no comparable unit. 
Thousands of these commercial sets were 
purchased by the government and used 
in all manner of war planes in the early 
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years of the war. [The MN-26 appeared in 
many American and British aircraft. 
Canadian-built Lancaster bombers and 
Mosquitos all carried an MN-26, so many 
radios ended up in Britain after the war. 
The MN-26 family consisted of several 
variants: 
e MN-26A, MN-26C, MN-26CA 
covered 150-1500 kc in three bands, 28 
or 14 volts, 
° MN-26M 200-850 ke, and 3.4-7.0 Mc 
in three bands, 
e MN-26W, MN-26X 200-1750 kc in 
three bands, 28 or 14 volts, 
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¢ MN-26Y 150-695 kc and 3.4-7.0 Mc 
in three bands, | 

e MN-26LB 200-410 kc, 550-1200 kc 
and 2.9-6.0 Mc, also with three bands, 
and is also known as an ARN-11. 

The different band choices made for a 
huge problem later on as locating the 
correct pilot’s control box became 
difficult: for the less common versions. 
Each different control box had the band 
switch and the tuning dials for that 
particular version. You needed the correct 
box to match your radio! Some versions 
ran on 14 volts, while others liked 28 
volts. They are easily changed for different 
primary voltages. I chose the MN-26C to 
restore as it covered the AM broadcast 
band as well as the LF band down to 150 
kHz. It is a fairly common one too. I had 
no trouble finding a matching control 
box. From my reading, 
I discovered that the 
M Nee GaGa was » a 
desirable candidate for 
a good AM BC radio. 
It had two RF stages 
gnoeaeioeoKc TF 
frequency. It sounded 
good on AM. Most 
conversions involved 
hacking off the back 
1/3 of the set that 
contained the 
direction finding 
circuitry and using the 
remaining front end as 
a low cost car radio. 
Several conversion 
articles were published 
in American and 
British hobbyist 
magazines to that 
effect. My favorite was 
a British article that 


and then rewiring a new radio in a nicer 
cabinet! It is no wonder that few radios 
remain in an unmodified state. The big 
five gang tuning capacitor made a nice 
loading capacitor and these were stripped 
out of many units to be used in tuners 
and pi networks! 

As I mentioned earlier, I had a 
somewhat similar Bendix radio, an RA- 
10, asa young ham. Even as a young boy, 
I realized that it was a fine looking unit 
with its remote tuning and the cool pilot’s 
control box connected with a splined 
flexible tuning shaft. I never forgot what 
a neat looking receiver it was. Collecting 
such items today isa much more difficult 
and expensive job than it was back in the 
late ‘50s or early “60s, but every so often 
one will surface. I had to machine some 
brass parts to get a working splined shaft 
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described removal of Figure 2: The MN. 28C remote control box hasa ee dial 


all the coil assemblies 
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and a motor driven band switch. 
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to connect up my control box. Very few 
of these tuning shafts ever show up 
complete! They are also different in size 
from the ARC-5 Command sets, which 
are slightly smaller. I patterned my parts 
after some very nice drawings made by 
Mike Hanz at AAFradio.org, available 
on his web site, along with some Bendix 
tech manuals for the MN-26. 

Restoring the radio is a simple 
proposition. Most of the parts that may 
need work are readily accessible. Before 
you do anything, it is imperative that you 
remove the dynamotor (If you have one!) 
and clean out the bearings with a solvent, 
then repack them with a light modern 
erease. The radio contains about 30 black 
paper capacitors and 
all of them will require 
replacement. The old 
Micamold caps look 
like large mica types, 
but they are paper, and 
bad paper caps as well. 
They did not age well! 
A test of my radio 
showed that every 
single black Micamold 
paper cap was leaky. 

A look at the under- 
side of the chassis will 
reveal a terminal board 
running down the cen- 
ter of the radio that 
contains most of these 
units. In addition 
there are about seven 
more similar capaci- 
tors mounted on indi- 
vidual aluminum 
brackets spread about 
the chassis. A few more 
are inside IF trans- 
formers as well. 

You will also note a 
few of the ubiquitous 
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Figure 3: Underside View of the MN-26C: Note that all of 
the paper caps have been removed from the center terminal 
board. You can see a few of the caps piled up off to the left 
along with some more of the Micamold caps still in place on 
the aluminum brackets. 


“bath tub” capacitors are in evidence as 
well. All of these must be changed out, 
but here is the quandary. The visual 
appeal of these Bendix sets depends on 
how these parts are mounted and how 
they all look. Removing the old parts and 
using modern caps in their place would 
destroy that visual appeal, so I opted to 
keep the radio looking as original as 
possible. . 

The Micamold paper caps are 
assembled inside a plastic housing and | 
had the idea that I could carefully remove 
each part from the radio, saving the 
original wire leads and then rework them 
by installing modern film capacitors 
inside the plastic cases. I have a milling 
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machine and found that a 3/8" cutter 
could be used to ream out the paper guts 
without destroying the outside housing. 
My advice is to go slow and rig up a 
vacuum to remove the debris while you 
are doing the drilling. If you rush, it is 
easy to break the delicate plastic parts. 
What you end up with is shown in the 
figure 5 and can easily hide a new 
0.047pF, 400 volt cap inside the old 
case. | made note of where every capacitor 
was installed and what its value was. I 
made sure to put the new correct value in 
the proper case. Those capacitor colored 
dots actually mean something. When | 
installed the new parts, I wound the new 
lead around the old axial leads close to 
the capacitor case. I used the old leads to 
reinstall the modified paper capacitors 
back in the radio. Of course, you must 
turn the new caps so that the open side is 
facing down and that your handy work is 
not visible. When the new caps are installed 
on the terminal strips again, you can dab 
each solder connection with a bit of red 
paint to match the original Bendix décor. 
Each solder joint has a red mark, most 
likely an inspection process and the red dot 
indicated that the joint had been inspected. 
Note that there are two paper caps in I-13, 


Figure 5: This is a close-up view of the 
reworked Micamold paper capacitor 
technique. Original is at top, the middle 
unit has been partially milled to expose 
the capacitor “innards” while the bottom 
unit is all milled out and a new polyester 
cap has been installed inside the old 


housing. 


the first IF amplifier transformer. C6-2, a 
0.02 ufd paper cap is a grid bypass (AVC) 
capacitor and should be replaced along 
with C 3-12, a plate bypass cap. The IF 
transformer must be unsoldered, 
removed, and opened to replace C6-2 
and C3-12. There is a plate bypass cap in 
T-14 as well that needs replacing. (C3- 
10, 0.05 pfd) These caps are hidden 
inside the IF cans so I swapped them for 
new polyester caps and discarded the old 
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Figure 4: This removed IF transformer T-13 shows the “evil” Micamold caps 
needing replacement! Both T-13 & T14 have paper caps inside. It is not hard to 
remove them and swap out the parts. These parts must be replaced or you are asking 


for trouble! 
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Micamolds as the parts are not visible. 
These “extras” could be used if you break 
one of the externally mounted caps while 
milling out the insides. 

The bathtub capacitors pose a similar 
problem. They help establish the 
provenance of these beautiful sets and it 
would be a shame to remove them to be 
replaced with a tiny modern part. Do not 
be tempted to leave them, though, as 
almost 80 years of aging has made even 
these oil filled units suspect and prone to 
shorting out. I left the bathtubs in place 
originally, but then had problems with 
them shorting out after voltage was 
applied for a while. I tried heating the 
cans to remove solder and open them up, 
but ended up milling the bottom out and 
then pulling the paper capacitors out 
along with the oil. The oil may be toxic 
and contain dioxin. Those old GE pyranol 
HV capacitors were also such beasts. | 
used rubber gloves and 
went slowly to avoid 
making a mess. I used 
acetone to dilute and 
remove the oil, then 
disposed of the soaked 
paper and towels in 
plastic bags. The 
repaired bath tubs get 
remounted with the 
bottoms hidden from 
WiLew steel Tes oi, Tew 
capacitors inside are 


Figure 6: There are 
two relays in the MN- 
26. The break-in relay 
is visible in the upper 
right. It disconnects 


not seen at all! 

There is one large 400 volt 2 x 6-pfd 
oil-filled HV filter capacitor in a large 
sealed metal can just behind the 5 gang 
tuning capacitor. It could be replaced 
with a modern electrolytic, but my testing 
indicated that this oil filled cap was still 
very healthy, so I left it as-is, and it has 
worked just fine ever since. It looks good 
in the radio as well. 

Going over the rest of the circuit, it was 
interesting to test the resistors. Most had 
held their values quite well. The worst I 
saw was a 15% increase. I ended up 
leaving all those parts where they lay. 
The few small mica caps were not tested. 
I did find that a break-in and sidetone 
relay for use with a transmitter was falling 
apart, so I tried repairing it with some 
cyanoacrylate glue and a gluing fixture to 


hold all the parts in place for gluing. 


That repair was a bit touchy, but my 


the receiver while a transmitter is in use and can re route the TX sidevanee into the 
receiver audio chain. Just above the break in relay is an aluminum housing over the 
loop relay that selects either the MN-20 / MN-24 loop or a trailing wire. You have 
a nice view of the old Micamold paper capacitors all aligned on the main terminal 
board. You do not notice that they are all of modern design now! The set looks like 


it did in 1943! 
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homemade fixture 
helped to hold things 
together better than if 
I had five hands. 
When I powered up 
the unit, I was greeted 
by actual background 
noise. It worked! 
There were many 
small items that 
needed correction. 
The band switch and 
all the pots were dirty. 
My unit was pretty 
clean to begin with, 
and some exercise of 
the band switch 
cleaned it up quite well 
in a short time. The 
band switch is actually 


a motor driven switch Figure 7: This is a top view of the MN-26 receiver. Note all 


activated from the 
pilot’s control box. 


of the alignment tuning capacitors are labeled with a 
protective aluminum cover to protect the adjustments. The 


When you turn on the upper set of caps are for 695-1500 kc. The middle set covers 
motor for changing 395-695 kc. The bottom adjustments are for the lowest 


bands, the motor runs 
until it turns itself off 


at, hopefully, the right 
band position. My 26 volt DC band 


switch motor worked really well after 
sitting unused for many years. I did not 
even open it up as removal isa bit difficult. 
Contrast this with the dynamotor, which 
would not turn at all due to congealed 
grease after sitting unused for decades. 


The band switch itself is buried inside - 


‘the RF deck but it is possible to clean it 
— with some difficulty and disassembly. 
Liberal use of contact cleaner was required 
for the pots and switches. 

A malfunctioning BFO was traced to a 
bypass capacitor that had been removed 
many years ago for some unknown reason. 
It prevented the BFO oscillator from 
oscillating. 


The MN-26 had so many different 
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band, 150-395 ke. The IF transformers are visible at the top 
of the photo. The big 400 volt 2 section capacitor is the 
square can just below the oscillator coil section. 


configurations that it required a multi- 
connection junction box and all manner 
of accessories would connect to that 
junction box. The junction box, an MS- 
14, was mounted on the wall of the 
airplane and all wiring went to it. A 
signal strength meter, (MR-57), left-right 
indicator, (IN-4) , the illuminated loop 
control box (MN-52) an MN22A or MN- 
40D 360-degree azimuth indicator, and 
the direction-finding loop ( MN-20 or 
MN-24) and more, all connected up to 
this junction box. These boxes are rare, 
as most stayed in the airplane and became 
metal scrap. I built my own junction box 
using Cinch Jones terminal strips in a 
metal box. After building my own 
terminal box, I happened to find a NOS 
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Figure 8: The finished receiver is getting a few wrinkles removed after I have the old 
gal fired up. You can see all of the re worked “paper” capacitors on the middle 
terminal board. The large dark component above the scope probe is the BFO coil 
at 112 ke. The large insulated clip lead is supplying 215 volts DC to the HV buss 


over at the dynamotor area. 


MS-14 box for sale. It was undrilled with 
no holes for any wiring. I will add it into 
my set as time permits. The nice thing 
about the junction box is that 28 volts 
and 215 volts DC for the high voltage is 
present there. It is a simple matter to 
disconnect the dynamotor and run the 
MN-26C off an external power supply 
connected to the terminal box. I made 
my own HV supply that provides 28 
volts and high voltage to run the set via 
the junction box. The receiver draws 
about 215 volts at 60 mA or so. The 
dynamotor is also available, but not 
connected when I use the MN-26 as a BC 
band radio in my shop. It is also possible 
to build an HV switching power supply 
inside the MN-26. I tried that on another 
Bendix set, the RA-10, using an off shore 
cheapy switching supply, and it worked 
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fine but it needed extensive shielding and 
bypassing to reduce the noise floor on the 
two long wave bands. The switching 
artifacts are quite pronounced. } 
Looking over the MN-26C circuitry, 
the volume control is really an RF gain 
pot along with an audio output 
attenuator. The only modification to the 
circuit that I wanted to try was to have 
separate RF and audio gain controls. 
This is easy to do, but I did not want to 
alter the basic radio. There are a few extra 
pins in the 23 contact connector on the 
radio, and | rigged up a small 2 conductor 
Teflon-covered shielded wire from the 
input to the audio output tube, a 6F6 at 
the grid resistor, and ran it out of the 
radio to the control box. From there, I 
mounted a 1 Meg audio pot ona separate 
bracket so as not to ruin the pristine 
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MN-28 control box. Now have an audio 
control that is independent of RF gain. It 
is a worthwhile addition and can easily 
be removed without ruining anything. 
The wiring is simple with the slider on 
the pot going back to the 6F6 grid 
terminal, while the original wire that 
went to the grid now goes to the top of 
the 1 Meg pot. Just be sure that you use 
two conductor shielded wire and ground 
the shield to prevent hum pickup. 

I performed a complete alignment on 
my radio. Once the local oscillator is 
aligned, the frequency readout on the 
control box is quite accurate. It is not an 
R-390, but it is sure better than any old 
fashioned consumer AM radio! The 
sensitivity is great across the three bands 
and alignment is simple. The manual 
describes adjusting the trimmer caps for 
the RF and mixer stages as well as the 
oscillator. The inductors are not easily 
accessible and are not normally touched. 
I was rather surprised by this, but had no 
trouble getting pretty close just by 
tweaking the caps alone. The tuning dial 
is within 2 or 3 kc on the highest band, 
695-1500 kc. 

I have been scrounging up additional 
components for the radio navigation 
function and hope to get those accessories 
functioning soon, but for nowlam having 
fun using the MN-26C as a beautiful 
broadcast band and long wave radio. At 
night I can tune below 500 kc and hear 


all sorts of navigation beacons as well as - 


some powerful long wave broadcast 
stations from Europe, Iceland, and the 
Middle East. 

The navigation portion of the MN-26 
requires the use of a trailing wire along 
with the MN-20 or MN-24 loop antenna. 
Circuitry allows determination of 
unambiguous headings by manually 
turning the loop with an MN-52 crank 
box and splined shaft, and observing the 
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bearing on an IN-4 Left-Right indicator. 
I have an IN-4 indicator along with a 
loop and the manual loop crank unit to 
manually turn the loop. My plan is to get 
the navigation portion of the MN-26C 
operational as well. I need to make a 
special cable to connect the loop antenna 
to the radio antenna loop coils. There is 
a signal strength meter as well, an MR- 
57B. Iam still looking for one of those to 
complete my installation. 

The sMN-20G "has become’ my 
entertainment radio in my ham 
workshop. I found an AM station locally, 
that plays old 1940’s and 1950’s music, 
so it all sounds so appropriate coming 
from a radio built in the early 1940s. The 
audio output is 600 ohms and a step 
down transformer allows driving an old 
National 8 ohm speaker to room filling 
volume. I put the step down transformer 
in the speaker cabinet. The visual appeal 
of the remote tuning head with subdued 
pilot lamps for lighting, and the tuning 
shaft and motor driven band switch is 
sure an attention grabber. I enjoy it 
immensely. On a serious note, I also 
think about those flyers back in 1943 
and ‘44 who relied on the MN-26 to 
bring them home to their base. Your life 
depended on the technology packed into 
this radio set. We are quite jaded today 
with GPS apps for delivering pizza, and 
routing us around traffic jams, but life in 
an airplane in 1944 was radically 
different. Finding an aircraft carrier in 
the middle of the Pacific was no easy task. 
As | listen to old big band music on the 
MN-26, I keep thinking of those 
dauntless airmen in World War II and 
how radio was their life line. 


ii 
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Mechanical Filter History: 
Who Actually Invented Them? 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


In ER #367, December 2019, the 
article The Major Innovators in Amateur 
Radio Technology Development had a typo 
on page 42, saying that Collins had 
invented the mechanical filter “by 1952.” 
It was actually invented in 1933! 

Magnetostriction is a term describing 
the physical principle that makes certain 
ferromagnetic materials expand or 
contract in response to an electromagnetic 
field. As this field is applied to the 
materials, their molecular dipoles and 
magnetic field boundaries rotate to align 
with the field, causing the material to 
strain and elongate. This action allows 
the materials to convert electromagnetic 
energy into mechanical energy via 
transducers. 

Magnetostriction was discovered 179 
years ago, in 1841, by F.D. Arstall, an 
English machinist in Manchester, when 
a bar of iron “increased in bulk” when 
exposed to a magnetic field. He thought 
it could be used as an electo-magnetic 
engine of some sort by reversing the field 
polarity. As he was quite excited, he 
contacted James Joule about the 
discovery. Realizing how significant 
Arstall’s discovery might be, Joule 
conducted detailed experiments based on 
Arstall’s observation that quantified the 
observations. They were published in 
Surgeon’s Annals of Electricity for 
February 1842. Joule’s experiments 
continued until 1847. His measurements 


were confirmed later in that era by others, 
notably A.M. Mayer. 
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4] years later, in 1882, W. F. Barrett 
discovered that a nickel bar contracts 
when magnetized, but nothing else 
important was added to Joule’s work for 
many years. . 

In 1885 Shelford Bidwell, an English 


scientist in Surrey, best known for his 


work with “telephotography” (a precursor 
to the modern fax machine) conducted 
detailed experiments on magnetostriction 


Figure 1: James P. Joule (1818 to 1889) 
was an English physicist and 
mathematician, born in Salford, 
Lancashire. Joule was interested in the 
nature of heat and discovered its 
relationship to mechanical work. This 
led him to the law of conservation of 
energy and to the development of the 
first law of thermodynamics. Working 
with Lord Kelvin, an absolute 
thermodynamic temperature scale was 
developed, now called the “Kelvin” 
scale. 
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and wrote a series of papers on his findings 
but he did not discover magnetostriction 
as | mistakenly wrote in ER during 1991. 

Magnetostriction was used in the early 
to mid-1920s in early telephone receivers 
and microphones, but no direct 
application to radio filters could be found. 

Discovery of the Mechanical Filter 

and a Filter Time Line 

During 1933, Harry H. Hall, -a 
professor of Physics at Harvard 
University, needed a bandpass filter for a 
new harmonic analyzer he was designing 
for the University. The analyzer had to 
work at 20 ke with a passband of 100 
cycles. He considered R/C filters and 
quartz filters but soon realized how 
impractical they would be.' 

George W. Pierce was a colleague at 
Harvard in the Physics department, the 
famous physicist who specialized in the 
design of oscillators; the Pierce oscillator 


cycles (12.5 centimeters), was supported 
at its mid-point in a cylindrical shield, 
which was divided into two parts by a 
central partition. Each half of the shield 
contained a coil which fitted loosely over 
the nickel tube. [See figure 2.] A 
polarizing field was provided by a 
horseshoe magnet placed near the shield. 
... When an alternating voltage was 
applied to one coil a similar voltage was 
found to be induced in the second due to 
the vibration of the nickel tube. If the 
ratio of input to output voltage be 
expressed in decibels and plotted against 
frequency, we have a typical attenuation 
curve of the device. 

“The filter was found to have an 
impedance at resonance of approximately 
20,000 ohms, and the 20,000-ohm series 
resistance was accordingly used for proper 
input termination. ... The purpose of the 
shield was to reduce direct magnetic 


has his name. Professor 
Pierce had done a lot of 
work stabilizing oscilla- 
tors with magnetostric- 
tion and had described 
all the known alloys with 
these unusual properties 
during the 1920s. He 
suggested using one of 
his “magnetostrictive vi- 
brators,” that had been. 
patented in 1927 and 
1930, as a possible start 
for finding a solution to 


the bandpass filter that 


im 
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Hall needed. 

Quoting from Hall’s 
1933 Institute of Radio 
Engineers (I.R.E.) paper, 
SeAtefirst: acléngth of 
nickel tube, equal to a 
half wave at 20,000 
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Figure 2: This is Hall’s “figure 1” from his 1933 I.R.E. 
paper’ that described the first mechanical bandpass filter. 
The schematic is the top drawing and a cross-section view 
is below, showing the coils in the cross-hatched area, the 
long nickel tube, the center shield, and the end caps. 
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Figure 3: From his 1933 IRE paper, this is a view of Hall’s 2 


-section mechanical 


bandpass filter, showing the two vacuum tubes at the top. He had removed the end 
caps to show the two monel rods. 


coupling between the two 
coils. It proved to be 
surprisingly effective at 
20,000 cycles. 
...Actually, the distance 
from the inside surfaces 
of the caps to the ends of 
the vibrators was very 
nearly one-half 
wavelength at 20,000 
cycles in air. But as far as 
magnetic shielding is 
concerned the caps are 
unnecessary and were 
used only for protection. 


»> 


Hall found the initial 
design to have 40 dB 
attenuation, which did 
not fit his needs. He 


Figure 4: This is a top close-up view of the filters with the 
end caps still installed. 
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replaced the nickel rod with monel, a 
nickel alloy. He also changed the coil 
configuration, heat treated the monel 
rod, and made other design changes. In 
order to obtain the required 60 dB 
attenuation, the final design had “...two 
rod systems used in series, coupled by a 
vacuum tube...” Photos of his final design 
are shown in figures 3 and 4. A photo of 
professor Hall could not be found. 

For some unknown reason, Hall did 
not patent his invention and it seems to 
have almost been forgotten! 

As far as can be determined, there was 
_no further research into mechanical filters 

during the 1930s, likely due to the Great 
Depression or research difficulties, and 
there was no classified research into 
mechanical filters at the MIT Radiation 
Lab during WWII. There is no mention 
of mechanical filters in early 1950's 
editions of RCA’s Radiotron Designers 
Handbook. 

Who Claimed the First Patent? 

Several engineers were working on 
mechanical filter design after WWII. In 
Chicago, Dr. Robert Adler (1913-2007), 
a research scientist at Zenith Radio, filed 
the first patent for a practical filter, 
apparently as a product of his wartime 
research, July 19, 1946, for a 


“magnetostrictively driven mechanical 


Figure 5B: Items 12 and 21 are the 
transducer coils with the direction of 
vibration of the magnetostrictive rods 
noted with arrows on the left coil. Items 
16to 19 are the tuned elements, coupled 
by wires, item #15. 


wave filter” (figures 5 to 6). He had the 
first filing and should have credit for 
designing the first of the modern 
mechanical filters. 

He disclosed his patent in an Electronics 
magazine article, Compact Electro- 
Mechanical Filter, in the April 1947 
issue.? Adler’s closing remarks included a 
statement that economical production 


Figure 6: Adler shows this alternate 
version with torsional center-coupled 
disks and large horseshoe transducers. 
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Figure 5, and detail figure 5B above, are from Adler’s 1946 patent application. This 
drawing has B+ flowing through the input transducer coils (found to be a mistake 
in Collins filters) while another version showed the input and output coils 
transformer-isolated. Items 28 and 37 are the bias magnets, capacitors 45 and 46 


tune the transducer coils. 
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Figure 7: This is from the 1951 Doelz patent design that became the modern Collins 
mechanical filter. The nickel coupling wires, #21, act like springs with coupling 
capacitance. They are critical and their overall design determines the filter’s 
bandwidth. Items 15 and 26 are the bias magnets. In mechanical filters, permanent 
magnets provide bias, or a starting point for expansion and contraction, so that the 
electromagnetic field from transducer coils make the magnetostrictive rods 13 and 


22 vibrate around a center frequency. 


methods still needed to be developed. 
Adler’s patent, US2501488, was granted 
March 3rd, 1950. 

Working concurrently with Adler was 
Melvin Doelz, a Collins engineer in 
Burbank, California. His first patent was 
filed January 14, 1949 and granted 
October 28, 1952. Collins filters became 
available shortly thereafter. Doelz and 
another Collins engineer, J.C. Hathaway, 
disclosed Collins filters in a March 1953 
Electronics article titled How To Use 
Mechanical Filters that has much detailed 
engineering information on the filters. 

As mentioned above, Collins engineer 
Mel Doelz received a patent from his 
January 14, 1949, application. This 
patent disclosed mechanical disks coupled 
mechanically with metal pins to produce 
bandpass filters, a different configuration 
from the later Collins filters. 

Then, on September 24, 1951, Mel 
Doelz filed a co-pending application for 
major improvements to the filter; the 
disk-and-wire filter 
construction we are most familiar with, 
granted’ 976/57. With’ the 1955 


improvement, finally, mechanical filters 


mechanical 


became more economical and easier to 
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reproduce in large quantities than ever 
before. These patents were assigned to 
the Collins Radio Company. Mr. Doelz 
was interviewed by Ray Osterwald during 
September 1992 and the conversation 
was published in ER #44, December 
1992: | 
Shear-mode Collins filters vibrate 
mechanically like a drumhead that ts 
struck in its center (figure 8) and require 


Figure 8: This drawing illustrates the 
shear-mode of vibration as in all Collins 
filters. The filter disk vibrates like a 
drumhead that is struck in its center. 


Figure 9: The arrows in this drawing 
show the longitudinal vibration mode 
as used in Hall’s, Roberts’, and 
Adler’s original design, and also used in 
filter transducer design. 
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single-ended drive. 

The RCA Electromechanical Filter 

In Camden, NJ, Walter Van B. Roberts 
(W2CHO) was an RCA engineer working 
on mechanical filters after WWII. A 
patent for his “Electromechanical Filter” 
was applied for February 15, 1949, and 
granted March 10, 1953. His early design 
seems to have lead to more compact RCA 
filters that were built during the 1950s. 
As shown in figure 10, Roberts’ design 
was fora differential filter requiring push- 
pull drive (perhaps from center-tapped 
input and output transformers) with 
internal tuning adjustments. Notice its 
similarity to Hall’s 1933 filter in figure 
2; it is interesting to speculate about how 
Roberts came to develop his design. The 
filter’s alloy rods vibrate in a longitudinal 
mode, this is shown in the figure 9 sketch. 

Mechanically intricate and fascinating, 
these RCA filters were completely 
different from the Collins design, a lot 
more complicated, and likely more 
expensive to produce as documented in 
figures 12 through 17. In contrast to 
Collins filters that operated in the shear 


mode, the RCA filters described here 
operated in the torsional (twisting) mode. 

The first known disclosure of the RCA 
postwar mechanical RF filter was written 
up in RCA Licensee Bulletin LB-773 May 
16,1949, Mechanical Filters for Radio 
Frequencies by L. L. Burns, Jr., and W. 
Van B. Roberts. 

An article was published four months 
later in the RCA Review, Vol. X, 
September 1949, Mechanical Filters for 
Radio Frequencies,* by the same Burns 
and Roberts authors. 

In the RCA Review for March 1952, 
Leslie Burns Jr., working in the Research 
Department, RCA Laboratories Division, 
Princeton, NJ, published his article A 
Band-Pass Mechanical Filter For 100 
Kilocycles. The article summary reads, in 
Pattrnelbe., cetailediidesign and 
construction of a mechanical filter which 
should prove useful in many broadcast 
applications is presented. This filter has 
a pass band of 6 kilocycles centered at 
100 kilocycles. Interesting 
photographs in the article show the 
prototype filters in lab development at 


Figure 10: This from Walter van B. Roberts’ 1949 patent application for a 
differential-mode mechanical filter that used two magnetostrictive rods driven in 
push-pull requiring differential drive voltage. It is somewhat similar to Hall’s 1933 
design. Notice how the bias magnets #16 are outside the shield box #5. The text says 
that the rods can be biased by either magnets or DC current from external circuits. 
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Figuie’t 12: This is an RCA MFU-250-1A cneubeatieal filter c. 1956, built for upper 
SSB use. The “U” designates upper sideband use. The cover is 23 gauge steel and was 
resistance-soldered to its 20 gauge base plate and then painted. The steel provides 
electromagnetic shielding The label is glued-on embossed metal. An RCA data sheet 
says these filters were filled with an inert gas. 


Figure 13: This internal view of the RCA MFU-250 250 kc torsional-mode filter 
shows how the precision machined 9-element selective shaft is mounted between 
two ground-isolated, machined brass V-blocks at each end. A center slotted steel 
partition isolates the input from the output. The slot is necessary either to ease 
factory assembly or to break up eddy currents that could degrade the shielding. The 
screw held in a slotted steel block at the lower right-center adjusts the position of 
the output bias magnet. The wires in the center connect the transducer coils’ ground 
to a single-point chassis ground at the center shield’s L-flange. The coils mount in 
plastic housings. 
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INPUT OUTPUT 


Figure 14: This is a schematic of the 250-kc, 9-element, neck-coupled RCA filter.’ 
At the input and output are the transducers that operate in a longitudinal mode to 
excite the center section, vibrating it in the torsional mode. The tuned transducers 
require differential drive voltage. The thin sections are tuned circuits similar to 
capacitors that couple the larger sections that act as inductances. The coupling 
sections determine filter bandwidth. At each end are shorter 4-wave terminations 
for mounting the assembly. Each of the large tuned elements are /2-wave long and 
the couplers are %-wave each. The bias magnets are shown in the boxes labeled 
“PM.” For reference, the wavelength of sound in steel is about 42 inch at 455 kc. 


Figure 15: This close-up view shows a magnetostrictive rod in the #1 highlighted 
area, placed into the center of the input section’s transducer coil, emerging and just 
touching the first / wave machined section. There is one magnetostrictive rod on 
each side. The resonant shaft vibrates torsionally at the electrical input’s RF design 
frequency to transfer mechanical motion into two other rods at the output, then into 
to the output transducer coils where it once again becomes electrical energy. The 
round cylinder in the #2 highlighted area is the bias magnet for the input section. 
The alnico magnets are factory peaking adjustments that maximize the 
magnetostrictive action and minimize loss through the filter. Electrically, these 
filters are quite efficient. 
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Figure 16: This is a drawing illustrates 
the RCA “neck-coupled filter” that 
operates in the torsional (twisting) 
vibration mode in their filters.2_ The 
large cylinders are mechanical 2-wave 
tuned circuits and the small diameter 
coupling units act as mechanical 
capacitors to couple each large tuned 
element. In a Collins filter, the resonant 
disks are coupled by wires that are spot 
welded to the outer edges. 


Figure 17: On the bottom of the RCA 
filter, input and output terminals are 
marked. RCA catalog L6000 shows 
equal 30k input and output impedances 
and low insertion loss, less than 3 dB. 


All of the Collins disk filters have 
insertion loss of about 14 dB. 


RCA. 
QST featured four excellent articles on 
mechanical filters during 1953, one by a 


. COLLINS MECHANICAL FILTER 
526-8695-010 
9442 
AN: Rockwell 


Figure 19: The 8-pole Rockwell-Collins 
torsional filters are really small, and its 
data sheet was printed 8/24/1998. 
Insertion loss is 5 dB, 5.5 kHz wide at - 
3dB and 11 kHz at -GO dB, a shape 
factor of 3.6 These filters are limited to 
1 volt RMS of single-ended drive voltage. 


Collins engineer, Ben Roberts (W@MEUV),° 
and a 3-part article by Walter Roberts 
(W2CHO) that was based on the RCA 
MFU design, including homebrew 
dimensions.® RCA produced mechanical 
filters for an unknown amount of time 
and some use of RCA filters was made in 
military and commercial equipment. 

In the late 1950s, by 1956, RCA 


produced miniaturized 455 ke shear- 


Figure 18: Miniaturized 455-kc shear-mode 4-element RCA filters were shown in 
document LB-1057, published 1956 by the RCA Industrial Service Laboratory. 
They had a shape factor of about 3 and insertion loss less than 6 dB. 
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mode filters that were only 1” high by 5/ 
8 in diameter for use in transistorized 
circuits, see figure 18. 
Collins Torsional Mechanical Filters 
On April 7, 1986, Aron Paff of Tustin, 
CA, an engineer with Rockwell 
International, filed his patent fora Third 
Mode Torsional F-M Resonator that was 
an “improved 
resonator.” It was granted April 9, 1991, 
to become the last of the Collins famous 


electromechanical 


mechanical filters. These were produced 
in a modern, miniaturized form and had 
many significant electrical and 
mechanical advantages. Collins torsional 
filters were reviewed in ER number 133, 
May 2000. Sadly, Rockwell announced 
the end of over 60 years of filter 
production August 13, 2015 due to the 
invasion of digital signal processing. 
There were hundreds of thousands of 
Collins filters used in all types of 
equipment over the years. Just because 
they have nothing to do with useless 


“radio telepresense” does not mean they 


should be ignored in year 2020. 
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Wexaukee Amateur Radio Club will sponsor the 60th Annual Cadillac Swap 
Saturday May 2th at Cadillac Junior High School 500 Chestnut St., Cadillac 
Michigan. Admission $5 Tables $12 talk-in 146.98 (no PL) Commercial Vendors, 
Card Checking and VE Session Information and reservations contact Duane at 
eubydr@gmail.coni or 231 -824-9813 before 8 P.M. please or Wexaukee Amateur 
Radio Club P O Box 163 Cadillac MI 49601 
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By Keith Kunde, K8KK 
Independence, OH 
k8kk@arrl.net 


Missing EFJ Knob Pegs 

I had a problem with missing EFJ knob 
pegs similar to the one described by Jeep 
Platt, K3HVG in the February, 2020 
“On The Bench” column. In my case, a 
Ranger transmitter awaiting repair and 
restoration on my basement shelf was 
mysteriously found to have all of the 
white knob pegs missing, although they 
were there when I first put the rig on the 
shelf. The pegs weren’t on the shelf or on 
the floor below the Ranger, so it was a 
real head-scratcher as to. their 
disappearance. Later, | discovered them 
in a small pile behind some boxes on the 
shelf—an industrious (and hungry!) 
mouse had removed the pegs to get at the 
glue, which apparently was tasty. Since 
the chewed pegs were now unusable, I 
went through the same exercise as Jeep to 
replace them. 


I recommend reaming 


styrene rod which is pure white and is 
available at many hobby shops, including 
Hobby Lobby. Another option is 
Evergreen Scale Models #214 1/8" white 
styrene rod. Both come in packages of 
several rods for under $4.00. 

I cut the new pegs about 1/8" longer 
than the hole depth so they could simply 
be inserted until they hit bottom. I hope 
the plastic model cement I used will not 
appeal to future mouse snack attacks! 


AC Wiring Safety 

Editor’s Note: The article in the 
February 2020 issue #379, page 43, had 
a reprint of an old schematic from the 
1965 edition of The Radio Amateur’s 
Handbook that showed the old style AC 
input wiring. Readers building the 
amplifier in the article may want to 
consider using the modern 3-wire safety 
wiring system shown in the drawing 
below, just to be absolutely sure all your 
AC wiring is safe and follows modern 
standards. 


out the peg holes with a 1/ 
8" or number 30 drill bit 
held in a pin vise or old 
drill chuck turned by hand. 
The grating and scratching 
noises while doing this may 
be alarming but it is easy to 
feel when the drill reaches 


Hot wire, black 


Neutral wire, white 


Power Switch 
oO : 


Safety Ground, green wire ——— 


the bottom of the hole. An 
alternative rod material is 


Plastruct MR-125 1/8" 


: 9 #37 
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Figure 1: Modern Three-Wire AC Input with a 


Safety Ground 
March 2020 
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Salvaging Electrolytic Capacitors 


By Rob Vincent, KIDFT 


robvi3@gmail.com 


Electrolytic capacitors to be used in 
the repair of vacuum-tube based 
equipment are becoming harder and 
harder to find these days. Most any you 
buy today are for printed circuit type 
applications, where the component pins 
are used to actually affix the component 
to the printed circuit board. This leaves 
your average boatanchor repairman in a 
difficult position. None of us like to 
leave components dangling in circuitry, 
and attaching leads that support the 
component is not good practice. I have, 
in the past, used adhesive silicon to mount 
such components and, in some cases, 
still do. However, I needed to come up 
with a method that not only mounted 
the component securely, nut also pleasing 
visually. 

I have for some time been removing 
printed circuit components such as 
capacitors and small transformers and 
inductors from computer switch mode 
power supplies. These components are 
also from old computer displays, which 
seem to be in abundance these days. 

These components, mostly electrolytic 


capacitors can be quite useful. They are 
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in various values of capacitance from a 
few microfarads to a few hundred 
microfarads with as low as 10 volts to 
several hundred working volts. All of 
these components are printed-circuit type 
mounting and are quite useless when 
applications such as repairing vacuum 
tube-based receivers and transmitters and 
other vintage equipment. They are also 
useful in tube-based projects and new 
construction, those odd little construction 
projects, I find myself doing. I have, 
however, found these components to be 
quite useful. They work quite well and 
you sure cannot beat the price. However, 
securing them to a chassis can be 
challenging as mentioned because they 
provide no mounting holes or tabs, 
brackets, etc., that one can use to secure 
them within that special project. 

So over time I have developed some 
interesting methods to secure these items 
within a radio chassis or any application 
I am working on. Figure one is shown a 
computer electrolytic mounted with in a 
vintage McKay Model 128A Coast guard 
VLF receiver (see figure 1) I recently 
restored. Since there is little likelyhood 
that I would ever be operating this radio 
from a DC source, such as ships power or 


batteries, I added a built in AC power 
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supply with trans- 
former to get away 
from the electrical 
shock hazard the AC/ 
DC operation pre- 
sented to the present- 
day operator. 

Though I am show- 
ing nothing unusual, 
as lam sure many read- 
ers have done similar 
things, I present this 
information for use by 
those not familiar with 
the methods. 

To begin I will 
address some of the 
unusual capacitors that 
one can salvage from 
printed circuit boards 
and demonstrate how 
they can be mounted 
and secured in our 
many projects and put 
to good use. See figures 
2uvehrdy (eitoriaie 
following discussion. | 
would like to say at this 
time that one should 
not limit this to just 
capacitors but to 
include many other 
components such as 


relays, small chokes 

and transformers etc. 

It is best in these situations to not confine 
your applications, but let your 
imagination within your mind be free to 
the many possibilities, which will be 
shown later. Shown in figure 2 are several 
various capacitors mounted to standard 
electrolytic capacitor brackets of which 
all of us are infinitely familiar with. In 
addition, I have used various bits of 


phenolic, perf board and fiberglass G10. 
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Figure 2 


I have also used small metal brackets. I 
suppose one could also affix them directly 
to the chassis, which I have done also. 
However, I do not like to stop all work 
because I need to let the adhesive or 
epoxy set. Most adhesives take a good 
deal of time to setup, the quick set variety 
I have found are not secure enough for 
this application. I have found JB Weld 
KWIK epoxy to be very good and have 
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used at times hot glue. For very heavy 
large capacitors and any item with a 
substantial mass, I recommend the epoxy. 
Figure 4 shows two capacitors glued to a 
usual electrolytic mounting plate using 
hot glue. They were used in a piece of 
equipment for sometime but have recently 
been replaced. 

Figures 5A and B shows a rather large 
capacity high voltage capacitor mounted 
again to standard electrolytic mounting 
plates. You can series-connect capacitors 
for several of them as long as you follow 
the usual practice of connecting voltage 
equalizing resistors when making use of 
them. 

You can easily remove them from circuit 
boards by heating each terminal 
individually and pulling on the capacitor 
from side-to-side while applying heat. I 
have this to work quite effectively. 
standard 


However, you can use 
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Figure 


- 


desoldering techniques such as solder 
wick, solder sucking, etc. 

I hope this is useful information, and 
the next time you look at those PCB 
mounted components you will no longer 
wonder how you will mount them to 
repair ‘ole Nellie. Or use them in that 
favorite project coming up. Let you 
imagine run because the there are 
numerous ways and methods of making 
those old components useful again in 
vintage radio equipment. 

Part two of this article will address 
many other components such as small 
chokes, transformers and relays etc. 


Lt 
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Adding a Product Detector to the Multi-Elmac 
PMR-8 


By Pat Griffin, AA4PG 
478 Cahaba Landings Rd 
Birmingham AL 35210 
patgriffin@msn.com 


Introduction 

In the September 2019 issue #364 of 
Electric Radio, 1 described a procedure 
for adding a product detector to the 
Multi-Elmac PMR-7.' This article 
describes essentially that same procedure 
for the PMR-8 with a challenge or two 
not seen in the PMR-7. 

The basic idea of a product detector 1s 
to mix the radio frequency (RF) signal 
from the last intermediate frequency (IF) 
amplifier with the beat frequency 
oscillator (BFO) such that the output is 
the difference between these two signals 
and is in the audio frequency (AF) range, 
i.e., so we can hear it. An audio mixer 
circuit does just that and in this 
application is called a “product detector.” 

Why is it called a product detector 
even though we are interested in the 
difference between the signals? Well, 


is then used such that the only substantive 
remaining signal is the difference 
frequency which in the audio range. So, 
a product detector is just a mixer with all 
output attenuated save for the difference 
frequency. | 
Procedure 

As with the PMR-7, the product 
detector used here is based on the 
venerable MC1496 chip shown in figure 
1. The BFO signal (carrier input to pin 
10 of the 1496) is taken from pin 2 of the 
oscillator coil, T6, through a 36pf 
capacitor and the IF signal (SSB input to 
pin 1 of the 1496) is taken from pin 2 of 
the last IF can, T5, through a 270pf 
capacitor. The AF output (AF Out from 
pin 12 of the 1496) from the product 
detector is fed to the junction of R64 and 
C62, i.e., input to the audio amplifier. 
These connections are shown in figure 2. 
The complete schematic is shown in 
figure 3. 

The product detector board only draws 
about 10mA, so power can be provided 


mathematically, 
common mixers 
multiply the cosines of 
the two incoming 
signals yielding the 
sum and the difference 
of the signals along 
with the original input 
signals. So, the output 


is really the result of 


multiplying the signals 
to produce a product. 
A combination of 


balancing and filtering D.PDEF 
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Figure 1: MC1496 product detector circuit from 
manufacturer’s documentation, single 12 VDC supply. 


Source: https://www.onsemi.com/ pub/ Collateral/MC1496- 
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by rectified 12 VAC filament voltage and 
pin 1 of the power socket is a convenient 
tap. A half-wave rectifier with a 1N4004 
(because it’s what I had), a 10-ohm 
resistor, anda couple of 1000pf capacitors 
works nicely. However, for this article, 
(see figure 4) the voltage is drawn directly 
from pin 10 of the power plug. Normally 
pin 10 is one side of the on/off switch. I 
rewired that pin to an external 12 VDC 
supply so DO NOT connect the product 
detector to pin 10 of an unmodified 
PMR-8. 
Results 

There are a couple of critical issues 
with the PMR-8. First, unlike the PMR- 
7, there is no buffer stage following the 
BFO. Consequently, rerouting the BFO 
output from V5 to the product detector 
significantly changes the BFO frequency. 
Secondly, the BFO output is very weak. 
In my experience the 1496 requires at 
least a 40 millivolt BFO signal. 

The first problem was solved by feeding 
the BFO to the 1496 through a 36pf 
capacitor. The BFO frequency is still 
changed significantly but this capacitor 
provides enough isolation such that the 
frequency can be brought back to the 
necessary value by adjusting the BFO 
coil, 16. 


Editor’s Note: As with the PMR-7 
article, yes, this is a solid-state addition 
toaclassic receiver. With limited space 
in an Elmac, and the high performance 
from a chip like the double-balanced 
MC1496, it is extremely useful and 
should not be overlooked. It is 
common on eBay. I’ve used the board 
described here and it’s a very 
worthwhile addition. 

Next month, Pat will present a no- 
holes signal strength indicator! 
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Figure 2: BFO (V7B), last IF (V5), 
diode detector, delayed AVC, noise 
limiter (V6), and audio amplifier (V7A) 
stages with connections to 1496 marked. 
IN1, IN2, and OUT refer to the product 
detector board in figure 4. 


Shielded cable, in this case RG-174, 
must be used between the BFO output 
and the 1496 input. This procedure 
solved the low BFO voltage problem. It 
also solved the problem of the BFO signal 


weaseling its way into the IF amp and 
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Figure 3, Left, Complete PMR-8 
Schematic: The completed installation 
is shown in figure 4. See note 1 for 


details about the product detector board. 
diode detector such that the BFO note 


was always heard.For good measure, | 
used the shielded cable for the IF input to 
the 1496 and the AF output. 

As with the PMR-7, there is a decrease 
in signals with the BFO off, for example, 
receiving AM using the diode detector. 


One solution is to install a relay and 
interrupt the product detector connection 
at pin 2 of T5. I tried this method with 
another PMR-8 by rewiring the BFO 
switch to control a relay that switched 
the BFO, the pin 2 T5 connection and 
the audio connection at C62/R64. While 
this method worked fine it sure was a lot 
of work. So I looked for a better solution 
that would provide full CW/SSB 
performance and at least adequate AM/ 
diode detector performance. 

The solution I settled on was feeding 
the IF to the product detector through a 
270pf capacitor. With this arrangement 
the CW/SSB _ perfor- 
mance is excellent. 
- There is plenty of RF/ 
AF gain and no distor- 
tion even with the RF 
gain at maximum. T’he 
AM performance is, 
well, usable. 
~ As with the PMR-7, 
using the product 
detector resulted in a 


Figure 4, Right: The 
installation is 
completed and this 
shows a close-up of 
the product detector 
board at the lower 
right side. 
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significant improvement in the minimal 
discernible signal (MDS). In this case, 
the MDS decreased by 50 dB or about a 
300-fold increase in sensitivity. I used 
the procedure described by W8BTA 
(search the internet for W8BTA at 
www.youtube.com) and got the same 
result whether AF from the product 
detector was injected before or after R64. 
Fifty dB sure sounds a bit optimistic but 
it is what I measured. In any event, there 
is a dramatic improvement in sensitivity 
with the product detector (see note 2). 

As with the PMR-7, the PMR-8 is a 
well-designed and well-constructed 
example of 1960’s ham radio, built to 
withstand trips in a ‘60 Chevy before 
there were interstate highways, and 
installation of the 1496 product detector 
results in clear improvement of CW and 
SSB reception in both receivers. I received 
a few comments following the PMR-7 
article (see notes 2, 3, and 4) that are 
noteworthy. 

The additional modifications in note 3 


would likely make the performance of 
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Figure 5: The 
complete board is 
ready for installation. 


either receiver even 
better. 

Multi-Elmac also 
offered an S-Meter 


option. Clearly, there 


was no room for it on 
the PMR face so it was 
an external affair. 
While working on these 
product detector 
modifications, it 
occurred to me that an 
internal signal strength 
indicator could be 


added 
modifying the face or 


without 


cabinet, i.e., no new 
holes. This modification will be presented 
next month. 
End Notes 

1. Griffin, P. Adding a Product 
Detector to the Multi-Elmac PMR-7, 
Electric Radio #364, September 2019, 
Pgs. 6-11. 

¢ Note 1: Thanks to my friend Bob, 
KJ4DYY, who created the Gerber files 
and dragged me into 21* century 
electronics, product detector boards fully 
populated with SMD [surface mount 
device] components (see figure 4) are 
available shipped in the lower 48 for $35 
each. There is just one old man mounting 
the components in the production 
department so delivery may be a few 
weeks. Make a PayPal payment to 
patgriffin@msn.com or sending a check 
by mail to Pat Griffin, 478 Cahaba 
Landings Rd, Birmingham AL 35210 
will do it. 

¢ Note 2: Following the PMR-7 article 
I received a nice email from Ken, W7EKB, 


‘ io# 
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who reported a similar increase in 
sensitivity following the addition of a 
product detector to a BC-779. 

¢ Note 3: Doug, WA3DSP, reported a 
couple of modifications to the PMR-7 
installation which might be useful here 
as well. He changed the 1k output resistor 
from pin 12 of the 1496 chip to 10k to 
more nearly equalize the audio output 
with the BFO on and off. Then, a .05 
capacitor was connected from pin 12 of 
the 1496 to ground to reduce the high 
frequency response of the product 
detector output. 

¢ Note 4: Oscar, NSNIH, pointed out 
that the unusual IF of 262 kHz used in 
the PMR-7 and PMR-8 was often used 
in automobile AM broadcast band 
receivers and suggested it might have 
been for selectivity and the AM 
bandwidth. | 


ER 
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Results of the Antique Wireless Bruce Kelley 


Memorial 1929 QSO Party 

By Joe Fell, W3GMS 

Great fun on the November 2019 Bruce Kelly Memorial 1929 QSO Party! There 
was a 57% increase this year in QSO count over last year’s BK event! I noticed stations 
celebrating their first time ever operating our events. Thank you, Bill - W2DGB for 
mentoring Steve — WA8UEG on how to fix up an old Hartley breadboard, which 
allowed Steve to have a blast operating the Bruce Kelley event for the very first time. 
This event required either an original or clone of a transmitter 1929 or earlier to be 
used. There are no restrictions as to what receiver can be used in this event. 

Congratulations to Paul — N1BUG for leading the pack by a large margin by making 
90 contacts operating on all 3 bands during the BK event! Paul had 11 contacts on 
160M, 52 contacts on 80M and 27 contacts on 40M! Paul had a great signal down here 

in Southeastern, PA with his TNT running 25W input. 

Top 5 Scorers | 

1. NIBUG - 90 contacts 

2. KBOHXL & K@PK - tied with 64 contacts 

3. N2BE - 59 contacts 

4. WU2D - 56 contacts 

» SINEVS'55 -' contacts 

Continuing with the BK results, KBOHXL & K@PK were tied earning the second 
spot with 64 contacts each. N2BE- earned the third spot with 59 contacts. WU2D — 
earned the fourth spot with 56 contacts. NE1S — earned the fifth spot with 55 contacts. 
Congratulation to each of you on your outstanding achievements. 

Full event details including gear and the entire score sheet can be found on the AWA 
website. The location for the event details can be found at: http:// 

" www.antiquewireless.org/awa-events.html 


WA3JJT’s Recreated 1930’s Station 
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MRCG Event Announcement 

Save the date! The 25th annual meeting of the West Coast Military Radio 
Collectors Group will be held at the Estrella Warbirds Museum at the Paso 
Robles Municipal Airport, Paso Robles CA, May 1-2, 2020. 

This popular event includes a swap meet, field operating events, functional 
displays, technical presentations and Mk 1, Mod 0 Gabfests. Setup and 
equipment exercises will begin on Friday morning. Exercise your gear! 

Updated information about this event will be posted to hrtp:// 
www.mrcgwest.org and the email reflector (go to the website to join the email 
list). 

Suggested operating frequencies during the meet are 3885 kc, and 144.450 
mc for AM, 7050 kc CW, 3996 kc and 7296 kc for USB, and 29.6 mc and 51.0 
me for FM. The use of 146.52 Mc is recommended for simplex coordination. 

Bring your treasures for field operating, trade, sale or displaying. Save your 
excess from the landfill! Find some more! 


2020 Novice Rig Round-Up 

The Novice Rig Roundup (NRR) is a week-long event at the first of 
March, in which quite a few hams from the US and Canada get together and 
operate old Novice-era rigs. In 2020, the event will be from March 7th, at 
0000Z, to March 15th, at 2359Z. This year will be the sixth annual event! 

It is contest-like but we don’t really compete for high scores. The tone for 
this event is nostalgia and camaraderie. 

Certificates are sent to all participants and we have a drawing in which 
random chance determines several prizes which are donated by supporters. 
For further information on the event there is a modest web site for the NRR 
at www.novicerigroundup.org. 
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| VINTAGE NETS 
AM Carrier Net: Sund ay mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. : 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 
K@OJ. Also try Sunday morning at 6:00AM MT on 3885. 
Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM 
CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM in 
the Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 ke, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 
- DX-60 Net: Meets on 3880 Ke @ 0800 AM, ET on Sun. QSX Steve, W8STOW 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50,580 Mc, Modes: Tues: SSB, Wed. FM, Thurs, AM. A 
long-time net, meeting since the late ‘50s. Most members use vintage and homebrew equipment such as a G-50 on AM! 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 ke. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email NICQX@hotmail.com. 

Mighty Elmac Net: Wed. @8PMET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: Rex WA6GYC 
~MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 ke 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., W ed. @8:00 PM. 2M 
‘Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan: User’s Net Sun 2100z 14.293Mc+/-QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5SIKY), Jack (KG5GP), 
Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KGS5GP) Sat 1400ET, 7.235Me. Op Stu (K4BOV), Bill (W4W4W 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z, Net Control Rotates, QSX Lynn (KSLYN), 
Andy (WBOSNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY). 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC). 
Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 ke + QRM. QSX Dennis, KDoTKX, www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun, 7270 kc (+/-25 Kc) @ 1800Z. Alternate 3760 kc, ye 25. ke. + OSX Dave (VA3ORP). 
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Advertising Information: Please Read 


Ads received AFTER the deadline will be held for 
the NEXT issue. | 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 
from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@-DEADLINE for April 2020 is Tuesday Mar. 2 
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* * > * & * ONLINE ONLY / MARCH 2020 * * * * * * 


EXCEPTIONAL 
HAM RADIO AUCTION 


Collins HF-380, KWS-1, 75A4, SC-101, 312A-1, 270G-2, 32V-3, 
51J-4, 51S-1, 55G-1, 32S-3A, 75S-3C, KWM-2, 516F-2, 312B-4, 
312B-5 « Signal One Milspec 1030, CX7A * EF Johnson Viking 
Valiant Transmitter * National HRO-500 and LF-10, NCL-2000, 
HRO-50TS « TMC GPR-90 Receiver * Drake TR7, R7A, SP75, 

L7 Amplifier > Atwater Kent Model 10A (4550) Breadboard 
Hallicrafters SX-115 - ETO Alpha 77Sx, 89 * Three R-390A/URR 
Receivers and other military gear...and much more! 


Check our website schulmanauction.com 
for the exact date and time. 


For more exceptional vintage gear, radio repair and service, 
visit our business partner at www.xhradiolabs.com 


SCH U LM AN 73, David Schulman, WOQERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Vintage broadcast monthly 
magazines, Western Electric Pickups, 
RCA Broadcast news; Product catalogs 
from RCA, Gates, Collins. Details on 
request. Gary, KEGLH @volcano.net 209- 
418-4741 (text or voice) 


FOR SALE: Hammarlund HQ129xX, 
HQ100 with speaker, Hallicrafters SX24. 
Good condition. Any reasonable offer 
accepted. Greg KE THR. 


greg,charest @ gmail.com 


FOR SALE: ARC-5 Rec, MD-7, Trans, 
Relay, Controls, Racks Mounts, 
Connectors. Bill, WildBillKOIKP @ aol.com, 
303-229-4611 


FOR SALE: Books, Magazines, QST, CQ, 
etc. Call Howard, 301-320-3028 


FOR SALE: | have collected for 40 years 
and have decided to start scaling back in 
2019. Equipment includes Collins, B&W, 
National, Millen, Stancor, Central 
Electronics, Eldico, BC-610 with 
modulator and support equipment and 
more. | have test gear from General Radio, 
RCA, Triplett, Tektronix, Sierra and HP. 
The list includes a 40’s vintage 250w RCA 
transmitter, vintage RCA console, pair of 
RCA AR-88 diversity receivers, 
modulation monitors and other broadcast 
support gear. Most of this gear will require 
pickup in the Houston, TX area. If 
interested in a complete list and pictures, 
please call or email me. Tom Smith, 
N5AMA, 13826 Oak Fair Bend, Cypress, 
TX 77429 713-417-5959 n5ama @att.net 


FOR SALE: San Antonio Radio Memories 
- Remembering the incredible, unique 
sound of San Antonio Radio in the 50s, 
60s and 70s. Many of the contributors are 
Hams. Profits go to ARRL. Visit 
www.velocepress.com/books/arts/ 


sarm.php to order today! 
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FOR SALE - PICK UP ONLY SOUTHLAKE 
TAHOE, CA, Working and artfully restored 
by John Svoboda W6MIT: Art-13 Military 
Transmitter w/ Beautiful Custom PS - 
$950; Collins 32V3 Transmitter - $650; 
Hallicrafters SP-600 Receiver - $750; 
Multi-Elmac PMR-8 Receiver, AF-68 
Transmitter w/PS - $250; Gorgeous 
Johnson Viking 500 w/ PS/cables - $3500; 
Hallicrafters HT-20 transmitter - $325; 
Lafayette Receivers HE-10 - $200, HA- 
350 - $250, and HE-80 - $125 each; and 
Yaesu FT902DM transceiver - $625. The 
following ARE NOT working or restored: 
TWO each Hallicrafters Receivers SX-28 
and SX-42 - $75 each. Contact Frank 


KBOW, fdellechaie @sbcglobal.net 


FOR SALE: Hammarlund HX-50, SSB, 
AM, CW Transmitter. Excellent condition 
and works, $100. Jeff Holmquest, 
K2EWM, Pinehurst, NC. 910-420-8712 


jeffholmquest167 @ gmail.com 

FOR SALE: Gonset GSB-100, AM, PM, 
CW, SSB Transmitter, Museum Condition, 
Works Great! $110. Jeff Holmquest, 
K2EWM, jetfholmquest167@gmail.com. 
910-420-8712 

FOR SALE: Jukebox AMI 1948 Model B 
needs repair pick up only with manual 
$390 Toshihiko Yamada, 7107 175th PL 
SW, Edmonds, WA 98026 
jaiftc @ hotmail.com 


FOR SALE: Two Precision model 10-12 
tube testers, refurbished, look and work 
good, $300 for both. Local Pickup Only. 
Walter, 718-456-1988 


FOR SALE: Lifetime collection of vintage 
electronic test equipment including bench 
equipment and “in process” rehabs, ham 
equipment, tools, parts, manuals, work 
benches, shelving, and more. Please 
contact katrinawreede @ gmail.com for 
complete list and photos. 

FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1iTLI, 508-965-7400, 
www.johnsonradioresto.com 
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on the BFO. 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.arz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hce49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Bantord, PL o2//3 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 

e Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 


radio @treetopcircuits.com 613-449- 
7931 


FOR SALE/TRADE: Clegg manuals: 
22’ER, 22’ER MKIl, 66’ER, 99’ER, Zeus, 
Venus, Interceptor. Gonset manuals: G28, 
G43, G50, G76, GSB100, GSB201. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


Vea 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC - C- DIN-FME-N-SMA-TNC - 
UHF & More 


Attenuators- Loads & Terminations - Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Gade E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 


| sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77 DX Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O00, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 
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QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hitps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 

WANTED: | need a rear cabinet door for a 
DX-40 to complete my restoration! Dave. 
Ishmael, WA6VVL, 2222 Sycamore 


Avenue, Tustin ey 92780, 
daveishmaelatcox.net 
March 2020 


WANTED: ATTENTION ALL ER 
AMATEURS — Looking for any info ona 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at “ j|.searcy65 @ gmail.com “ 
or call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WA5WRE 


WANTED: Metal Cabinet for Hallicrafters 
SX-28. Please include price and condition. 
Robert Luther, KG4LOQ, rnluther @ att.net 
256-508-8533 


WANTED: Heathkit SB series AM filter, 
good condition. Hallicrafters SX-115 
Original manual. Bill, 
ke7kk @centurylink.net 605-343-1596 


WANTED: Looking for a Drake TR-6 6 
meter transceiver, contact Tom Elmore, 
907-334-9749, tom @telmore.com 


WANTED: Original anode caps and ALC 
board for Drake L-4B linear amplifier. 
David, KM6RI, dkvarn @ yahoo.com, 408- 
390-8155 


WANTED: Archer Globe Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: New square feet for 
Hallicrafters radios, SX28, SX101, HT- 
series. Part: 016-100029. Randy Long 
18606 CR5533A Ellington, MO 63638- 
8408 rlong@mcmo.net 573-663-2141 


WANTED: Old slide rules for personal 
collection. Send _ information § to 
db_cunningham @ hotmail.com 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS fs 


can-caps.com 


WANTED: Kaar KE-23A receiver in 
restorable shape for Novice station. Steve, 
K@XP, 28035 Via Tirso, Mission Viejo CA 
92692 kOxp@kOxp.com 


WANTED: HP 10509A Loop Antenna in 
good physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: Manual for Heathkit AP-1800 
preamp. Can copy and return,or will pay 
$15.Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 

WANTED: General Radio 1806A VTVM 
(voltmeter), working or not. Bob Dew, 
Covington, Ga., 404-277-8797, 
rcdew @att.net 


WANTED: small knurled aluminum panel 
knob from Hallicrafters SX-110 or HT-37. 
Jim, KBITEOR, 802-324-5520 
James.goodwin @ uvmhealth.org 


WANTED: Westinghouse or GE 31/2" 
Panel Meter, 0-50 Milliamps RF. Steve, 
708-243-7713 

WANTED: Rockwell-Collins HF-282. 
Markus Thomerson, k5ufo @ arrl.net, 940- 
443-4500 

WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @ aol.com 
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ZIM ELECTRONICS INRUSH Coe LIMITERS | 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were ] 
reviewed in the September 2004 issue of Electric Radio | Tr ~ 
and are available in two versions: : 


Model AB-1M, (With Voltimeter,.........csccsssssssssssssssssssssssees E 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SOSCOHOOHOHHOSOOHSOSEHOHOSSOHH SH OH SOS OLHSOSS HHO HOH HOHOHSHOHOOE HOSED 


SHHHHHOHOHTHSOSSSSHSSHSHOSSHSOOSOHOEES 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Metered Thee Lies. 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-300M 
reducing device. The AB-1M is 150W. All models ‘ 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 


~ Series 1 + Disk 1 
RL. Drake Co. 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
e Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www. Wedel iit com 


ig erat 


e World Class 


L 


e Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as well as.. 
e .,..Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan @gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 


- Rob Hummel, WA9ZTY who passed 


away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
| é or Radios Glow inthe Dark” (used 
with the permission of Classic 


| — Radio). The T-shirts are 100% 
e 2 [jeezersic a cotton and come in Small, 
| RADIO, 


I 


SSSs== 
Ss 
| 


Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 


celebrating a bygone erx | 
: E ve q 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
Ee HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Manual & schematic for T-60 


60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hi-fi amps, circa 1958. Mike Zuccaro, 
858-271-8294 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
Roe/: 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: ARC-5 transmitter racks MT 
Bot yin 45, 75, .oteve, Kane 
skeller53@ gmail.com, 718-405-8378 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 
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WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” Dave, 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 


. Cooled Rectifiers such as C-214, C-237A, 


etc. Jim Stitzinger, WAS3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 

WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 
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WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 


Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 


Tube Lore ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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cor 208 ALLIED 


hallicrafters 


Dual-Conversion Receiver 


Outstanding achievement in receiver 
design. Features: two RF stages, 
double-conversion, super-sharp 50 
ke second IF, crystal-controlled 
second-conversion oscillators, pre- 
cision gear-drive turning. Covers 
535 kc to 33.3 mc in 6 ranges; elec- 
trical bandspread calibrated for 160, 
80.75, 40, 20, 15 and 11-10 meter 
bands. For AM phone, single side- 
band phone, and CW. Includes 
three 50 kc IF amplifiers with 8 
tuned circuits; selectivity variable 
from 10 kc to 250 cps at 6 db down, 
in 6 steps; built-in crystal calibra- 
tor; two BFO positions; buffer be- 
tween BFO and 2nd det.; amplified 
and delayed AVC; “'S”’ meter; head- 
phone jack; 10-watt push-pull audio 
output; for.3.2, 8, or 500-600 ohm 


we stock ALL Hallicrafters Models 


$-53A Communications Receiver...$99.95 
S$-40B Communications Receiver... 129.95 
5-77A Communications Receiver... 129.95 
S$-76 Communications Receiver...199.95 
S-72A 4 Band Portable Receiver. . 109.95 
S-72L Portable with Long Wave 

BONG eee alile ease .»- 119.95 


eevee 


$X-73 Communications Receiver. ..975.00 
SX-62 All-Wave Receiver......-.349.95 
SX-71 Dual IF Receiver.......++. 249.95 


speakers; socket for external power 
supply, etc. Includes the finest pro- 
fessional communications features. 


$-38C Low-Cost Receiver.......- 59.95 All-steel cabinet, 1034 x 20 x 1814” 
HT-20 Phone-CW Transmitter.....449.50 deep. Shpg. wt., 85 lbs. 
$-81 “Civic Patrol” Receiver 98 SX 715. Net........-. $499.95 
PTs a217 3 MiGles sexs cnr ... 59.95 
§-82 “Civic Patrol” Receiver 
(30-50 me). ...05.. +s vvas 159.95 
R-46 Matching Speaker for 
Hallicrafters Receivers, 
SX-62, SX-88, SX-71, = Si puthwiece is — 
S$X-73, S-76, etc....--+++++ 24.95 ultra-modern facilities to serve you best 


ALLIED RADIO CORP., Dept. 15-M-3 
100 N. Western Ave., Chicago 80, Ill. 


(J Send FREE 1954 ALLIED Catalog 
Allied Radio i Ship Hallicrafters Model..........-- 
eee : eee encl. (Full Pay. [JDown Pay. 


FREE 268-Page Buying Guide 


Make your selections from the world’s most 
complete stocks of Amateur gear and elec- 
tronic supplies. You'll find everything you 
need—all the latest equipment—in the new 


1954 ALLIED Buying Guide. If you haven't Name | 
a tapy Willa fori today:- Be rirege nina Ror ee 
Pe | oh ichceee DAMM AMIDY Riot tell sande Are 
ALLIED RADI poss 
Everything for the Amateur fn Gti Nehaberreene One: ~ PUREE s <ecianors 
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ajecttic Radi, 
Bookstore 
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—ELECTRIC RADIO BACK ISSUES— 
e AllElectric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 
e The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 
e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 
e Single Issues: $4.00 Each, Postpaid 
e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 
© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 
e Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium’) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
ZSAMAGES, MANY. IN COIL... inncaasseanersenmmertesenengassabseeden ce dlits 2, deacsdueatevmacanaien as $29.95 plus $7.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


Ae obleb kvevast ga aron ts x RENO A HORLEY: LS. A Oe ee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK adVertiSing.--------------------------------------9 == nnn nnn nn nnn nnn nnn nnn cence nn nnn nnn nnn nnn nnnnnnnnnnnne $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
adh OE Pie EE gtk Pe ee AOE eR eee ae aOR ee ee $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


OPE ee Ci (8) WT) (SN ARR SANT at Onan ERE Rc Geo eto, ') Day Rad Mr ie ee eer $36.25 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
Ea hin "ohh See 4 ponte ae SS Oe erg REA ne PERN em RU aOR IAs, ot GOR Sey Nr Rerrey eee ere e e  oeene $26.95 
Prec ticaisiaiio. Repair! Volume 2! 15.0 f lsc, Wits) (scare MN NE Fase nac ted edraeay Wenn dbase $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Brerro mi ane by rallicratters. (by* Chuck  Dachis sesseseenceeka naa he bee caso aarar ca sonore mentee san on nomen omen $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
RerOnriaive TOOK It MEATS DaSt A -s-e--2-- nanan <$ ~— na n= men cnn mn nnsno eaamage ae ons eneane rs erer nS ne nao $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European CquiPMENL. ----------------n--n-nmnnnmnnmnnmnnnnnnnnnnennenmannnnn= $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s original fileS.--------------------------------s-nennnannannnnnnanan $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on ClOS€-OUt Sale, ----------------=-n-nnnnnnnn= $6.50 
Tube Lore II: This is the expanded, revised, and useful new edition of Ludwell 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color Pages. ---------------------nnnnnnnnmnmm $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Mransmitiers, VF-Os, and ACCESSOLiCS---------------<- <== 9~-= =n mara nmr nena nmen nnn anarinn nares n Sonn G $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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COLLINS 
New Model 1000A 
Works With All 
Receivers 
51J Series 
51S-1 
75A Line 
75S Line 
KWM2 
R390 
$275 + $15 S&H 


DIGITAL VFO ALL COLLINS & DRAKE R4 SERIES 


Easy Plug-N-Play Installation, Just Plug In The Cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
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WANTED: Low power 1950’s 80/40 mobile 
xmitr (or you built one and | pay). ARC-5 80/ 
40 working rcvr (moved—lost my bench). 
SELL: Two Collins 75A-2 rcvrs. Darryl, 
WADSAAO, 979-966-9441 or PO Box 335, 
La Grange, TX 78945 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 


glenn@dsmlabs.com 


March 2020 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: Manual for TURNER SSB+2 
Transistorized Microphone. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger wé8crk 


WANTED: | need advice and infor on the 
proper hook-up and use of my B&W model 
380 T/R switch. | have a copy of the 
schematic, but any other help would be 
appreciated! Bill Bruno, W3KBS, 610-687- 
5232 or w3kbs1@gmail.com. Thanks! 


DESIGN 


BUILD 


akes it all easy 


Were you first licensed 25 years ago 
and licensed today? 


 QuarterCentury 
‘Wireless Association, Inc. 


To Join or Renew, Visit: 
http://www.qcwa.org/join-renew.php 


For more information, please contact: 
om@qcwa.org 


L 


WANTED: | need a schematic of a crystal 
tester so | can test my FT-241A crystals. 
Thanks, Bob, K8HHP, 
rescas @hotmail.com 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio | 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
3/20 


WSADS 
James Beyer 


6213 Countryside Lane 
Madison W! 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


meomammnalll 73, David Schulman, WOD@ERU 
ROCKWELL COLLINS HF-380 «816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


